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AND F, AND ACTH IN THE 


MANAGEMENT OF IDIOPATHIC THROMBOCYTOPENIC PURPURA® 


By J. D. Zarnaronetis, M.D. 
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Sarau K. Cary, A.B. 


H y sectio Department 


Few clinical entities are as « apricious 


ind treacherous as idiopathic throm- 
hocytopeni¢ 


knowleda 


purpura®. Despite newer 


with reference to auto- 


mechanisms? 


its etiology 
remains obscure 


While some subjects 


undergo spontaneous remission, the 


course of a given patient with idio 
pathic thrombocytopenic purpura still 
cannot be predicted with assurance. 
For this reason proper diagnosis and 
ippropriate therapy are of paramount 
importance During recent vears, the 
has been found to be 
value in the treatment 
The present study 
vas undertaken in an attempt to de- 
lineate the 
sone and adr nocorticotrophic hormone 
ACTH) in this disorder. Later the 


extended to 


use of cortisone 
of considerabl 
purpura 


therapeutic role of corti- 


study 


Philadel 


Femple University School 


Internal Medicin 


phia, Pennsyvh 


evaluation of Compound F when this 
compound also became available.t 

The observations to be reported here- 
in, therefore, are primarily relevant to 
the problem of therapy of idiopathic 
thrombocytyopenic purpura. In addi- 
tion, however, attention will be drawn 
to the value of the treponema immobil- 
ization test on from cases with 
positive serologic tests for syphilis". 


sera 


Methods. Eleven 


thromboc yvtope nic 


Material and 
with idiopathic purpura 
form the basis of this study. Complete his- 
torv and physical ex 


patients 


mination were routinely 
pn rformed in each case. No evidence was ob- 
tained that allergic, 
was a factor in any of these subjects. 
Studies included the Rumpel-Leede test for 
capillary fragility. The pressure of the 
sphygmomanometer was held at 10 mm. Hg 
thove the patient’s diastolic pressure for 5 
minutes. Counts were made of the petechiae 


drug or other reaction 


iided by the Temple University Medical School Hematology Research Fund. 


Rahway, N. J. for gene rously providing the 


was include an 
*This study w 
tThe authors wish to thank Merck & Co.. 
Compou 1 | Hvdrocortone) used in this study. 
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CARE. 


ippearing in ircle 2.5 cm. in diameter, at a ACTH was given parentet lly during the op | fy 
point just below the antecubital fossa. The r erative period in 3 of 4 paticnts undergoing | 
sults were scored 4+ if too numerous to splenectomy, in order timulate adrenal p! 
count; 3 if more than 50 petechiae; 2+ if cortical function and nullify the suppressive m 
20 to 50, and | if less than 20, but more effect of previous Compound F or E therapy m 
than 4. Less than 4 petechias wes considered In 2 cases with partial platelet response to di 
negative. Bleeding-time (Duke) and clotting oral ( ompound F me tion, courses of te 
time (Lee-White) were performed as part of ACTH therapy wert undertaken. Two 
the base-line work up, as was bone-marrow idditional subjects ré ved small d rf o1 
aspiration. Direct Coombs’ tests on the pa ACTH at the terminati It course f oral th 
tients cell ind tests for L.E. cells (lupus teroid therapy 1 
erythematosus were also don The platelet 
counts were pe rformed by a meth« d adapted Brief CASE IN resu ts 
from | that Osgood and Wilhelm for of ther: pv in these patients follow 
W-F-15 Last 7, 
500 
400 
an 300 
S38 200 
100 4 
Petechiae / 
25 cm. |\4+ o 3+ 
Pe 
300 Py 
200 
00 
% 
ACTH 50 mg/24 hrs a. 
Months | 4 é 
Fig, | Patient J]. T. Platelet counts and pillarv fragility i | throm] openi 
purpura durit ind after 3 courses of cortisone therapy Not f ti ile in 
this and subsequent chart 
ounting reticulocvtes This technique has Case Reports. 1 (Fig. 1) J. 7 15 
been employed in this laboratory for several vear-old white schoolgirl was admitted to 
years and the normal range of platelets for Temple University Hospital on April 25. 1951 
the method is 200.000 to 500.000 per ¢c.mm because of | fuse vaginal bleeding She had bles 
Serologic tests for syphilis wer routinely heen treated elsewhere by packing and by wit 
performed dilatation and curetta but bleeding — re son 
During the period of therapy with Com curred and blood transfusions were necessi idn 
pound F or E, or ACTH, the patients wer tated. One week prior to her transfer to this to 
on a low sodium diet and received suppl hospital, the patient noted bleeding from the Lee 
ments of potassium citrate. Compound F nose and gums, and a purpuric rash on the tiso) 
was administered orally except in Case 4 legs. Physical examination revealed low gradi plat 
where the initial trial of this substance was fever, bilateral conjunctival hemorrhages 000 
conducted using parenteral injection for com- crusted blood in the nose, minimal bleeding \ 
parative purposes. Cases 1 and 4 received from the gingivae ind a slightly enlarged 16. 
parenteral Compound E on one occasion each spleen. The initial Rumpel-Leede’s capillary nity 
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within 3 day ufter the beginning of corti- 
one therapy. On the seventh day of cortisone 
dministration, the platelet count had _ risen 
to 150,000 per and the Rumpel- 
Leede’s test was negative (4 petechiae ). Cor- 
administered until May 9 and the 
300,- 


C.mim. 


tisone was 
latelet count rose to values between 
100 and 400,000 per c.mm. 

After discharge from the hospital on May 
16, 1951, the patient was followed in the 


utpatient department and did well for 6 


PHROMBOCYTOPENI( 


PURPURA » 


fragility test wa irkedly positive (4+). months. Then, there was a progressive de- 
Che bleeding time was over 20 minutes. The cline in platelets, and the menses became pro- 
platelet count was 7,000 per c.mm. Sternal longed and profuse. The patient was, there- 
marrow aspiration revealed a normocellulat fore, readmitted for cortisone therapy 9 
marrow with adequate megakaryocytes which months after the completion of the first course 
did not, however ippe ir to have been seques ot treatment. The Rumpel-Leede’s test was 
tering platelet positive (3+) and the platelet count was 
Int ular cortisone was begun, 300 mg. 38,000 per c.mm. On February 28, cortisone 
on the first day, 200 mg. on the second, and — was administered orally, 50 mg. every 6 hours 
thereafter LOO mg. a day, in divided doses. for 4 doses, and then 50 mg. every 12 hours. 
th formation of new pe techiae and the On March 6, the platelet count had risen to 
850,000 
711,000 653,000 
A 
» 
300 
as 
S 
- W-F-44 Last count 279,000 I2th mo. 
Petechiae/Z 30 
25 cm. Diam.O | 4+ 0 7 
v 
300- Splenectomy (Oct. 6, 1952) 
c 
200 
100 - p.0. 
GE 
ACTH 50 mg / 24 hrs. 
Months 2 | 3 a | 6 | e | 0 | 12 
»—Patient I. M. Idiopathic thrombocytopenic purpura with improved capillary fragility 
but t platelet rise on cortisone therapy; apparent cure following splenectomy. 
bleeding from tl mucous membranes ceased 151,000. The Rumpel-Leede’s test on March 


18 was negative. 

During the next 5 months the platelet count 
declined to levels ranging from 62,000 to 
99,000 per c.mm. Because of extensive dental 
cavities and the necessity of tooth extractions, 
the patient was placed on oral cortisone treat- 
ment between October 22, 1952, and No- 
vember 13, 1952. The platelet count rose to 
666,000 while the patient was on therapy 
and the tooth extractions were accomplished 
without difficulty. 
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Since 

n the p ‘ 

im. i! 

durit t 

cours I 


( Ommenit 


tent cortisons therapy on 3 occasions ( P 
for thrombocytopenic purpura of un i() 
known cause since April 25, 1951. The 
response to cortisone therapy on « ich 
occasion has been excellent but relapse nw 
has gvradually followed cessation ol 
therapy 
rABLI STS FOR SYPHILIS ON SERA EFRON | 
THROMBOCYTOPENIC PURI 
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ther 


it Capillary fra vility 
improved by cortisone 
adequate platelet 
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ization test on this subject's sera Was 
negative, in contrast to the positive 
findings with the serologic tests for 


syphilis. 


casSE 3 (Fig. 3). M. F., a 78-year-old white 
female, first noticed the onset of purpura one 
month prior to her admission to Temple Uni 
versity Hospital on August 8, 1952. Except 
for the presence of ecchymotic and petechial 


hemorrhages in the skin, the physical exam 
ination was not remarkable. The Rumpel 
Leede’s test was strongly positive (3+- ), and 
the Duke bleeding time was 144% minutes. 
The pl itelet count was only 20,000 per ¢.mm., 
but the bone-marrow aspirate appeared to 


THROMBOCYTOPENIC PURPURA 


ol thine following splenectomy, there Was 
iwhieved a clinical remission. 


Comment. This unusual instance of 
idiopathic thrombocytopenic purpura 
in a 78-year-old woman again demon- 
strated the dichotomy of response of 
capillary endothelium and platelets to 
cortisone therapy. Splencctomy was fol- 
lowed by a suboptimal hematologic 
result. 


case 4 (Fig. 4). Sa. M., a 60-year-old 
white female was first admitted to Temple 
University Hospital in 1949, for chronic cal- 


6 


= 
© 


+ 


Splenectomy (Oct. 8, 1/952) 


200 
E 
& 
/00 
5 O 
2S 
Petechiae / 
25 cm. Diam.O 90 30 18 
300 
200 
/00 
ACTH 50+ mg/e4 
Months 
hig. 3 Patient M. | 


following spl nectomy after failure 


contain an adequate number of me gakaryo 
cytes 

Phe patient was placed on oral cortisone 
therapy on August 14, 1952, and the dosage 
was maintained at 150 mg. per day until 
October 8, 1952. At no time was there an 
idequate platelet response although capil- 


lary fragility was greatly reduced. Splenec- 
tomy was performed on October 8, after al- 
nost 2 months of continuous cortisone treat- 
ment. A small amount of ACTH was admin- 
istered during the immediate postoperative 
period, and at the same time, the cortisone 
dosage was progressively reduced. On Oc- 
tober 21, the Rumpel-Leede’s test was nega- 
tive. While this patient’s platelets did not 
rise to normal levels for any sustained period 


Idiopathic thrombocytopenic purpura with suboptimal platelet response 


to achieve remission with cortisone. 


culous cholecystitis. A platelet count done at 
that time preoperatively, when no hematologic 
disorder was apparent, revealed 129,000 pet 
camm. The second admission occurred on July 
29, 1952, at which time the patient gave a 
history of spontaneous bruising for 5 months, 
and she had noticed nosebleeds for 10 months. 
Examination revealed numerous ecchymoses 
over the extremities. The Rumpel-Leede’s 
test was strongly positive (4+) and the av- 
erage of several platelet counts was 35,000 
per c.mm. The serologic test for syphilis was 
positive, as were the direct and indirect 
Coombs’ tests. On August 2, Compound F 
was begun, 225 mg. the first day, then 150 
mg. daily in 3 divided doses by intramus- 
cular injection. Treatment was continued at 


W-F - 78 
p.o 
Ars. 
rs _k 
2 z 4 7 
| 
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this dosage level until August 23, without 


iificant response either in platelet count 

or in capillary fragility. On August 26, intra 
I 
iuscular cortisone therapy was begun, 225 


and the n 150 in divide d 


doses. By August 29. the platelet count was 


36,000 a the spontaneous ecchymoses had 
eased. Tl patient’s platelet count was 
intaine t ipproximately this level until 
tramuscular cortisone was stopped on Sep 
tember 6, when the patient was discharged 
rom the hospital. Following discharge. co1 
tisone was administered orally, 150 mg. daily 


&& 

v 

@ 
YO < Z0C 


2S 200- F 
D U6 im im p.o 
Sit & 


STEIGER, CARY: 


OOO per c.mm ind a negativs Rumpel Leede’s 
test until December 16, at which time Com 


pound F was discontinued. By January 12, 


the platelet count had again fallen to 16,000 


per ind the Ru ipel Leede’s test 
elicited numerous petechia 1+ Com 
pound F was again administered orally, 40 
mg., t.id., and by January 19, the platelet 


count had risen to 115,000 with 5 petechia 
elicited by the Rumpel Leede’s test. The pa 
therefore re id itted to the hos 


January 26, and 


tient was, 
pital on plenectomy was 


performed January 28, while the patient was 


Splenectomy (Jan. 


Months 4 5 

Fig. 4 Patient Sa. M intramuscular Compound F failed to improv: pillary tragility or 
platelet el, while temporary remissions resulted with intramuscular cortisone. oral irtisone, 


ind oral ¢ pound | Splenectomy resulted i 


until September 18, at which time th plate 
let count was 162,000 and the drug was dis 
continued. A subsequent fall in the platelet 
count occurred so that on November 25. the 
plate let count was 31,000 per c.mm. and 
the Rumpel-Leedes’ test was 44 positive 
Compound F by mouth was then begun at 
the dosage level of 60 mg., 3 times a dav. 
The platelet count rose to 252,000 per c.mm. 
on December 1, and the Rumpel-Leede’s 
test revealed no petechiae. The dose of Com- 
pound F was then reduced to 40 mg., 3 times 
a day by mouth. On this dosage the pa- 
tient maintained a platelet level of about 150.- 


sustained clini il and atologic remission 


being maintained on ( ompound F ther 


ipy. On the day of operation, the Rumpel- 
and the platelets 
numbered 96,000 per c.mm. On January 29, 
1953, the first postoperative day, the plate 
let count rose to 844,000 per c.mm. On March 
10, the platelet count was 555,000 per c.mm. 


Leedk s test was negative 


High platelet counts and complete clinical 


persisted to the time of this 


have 

writing. 
Comment. This patient illustrates the 

fact that Compound F when injected 


intramuscularly is not disseminated 


| | 
4 | 
| 
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throughout the body and, therefore, its 
use did not induce a response in the 
platelet count or improve capillary per- 
meability. However, oral cortisone and 
oral ompound F appeared equally ef- 
fective in producing a platelet rise and 
in reducing capillary fragility in this 
patient. Permanent remission, however, 
could not be obtained with steroid 
therapy and the patient had to be main- 


THROMBOCYTOPENIC PURPURA 


interest in that he has had episodic nose- 
bleeds since childhood. He recalls being 
treated by physicians or in hospitals in 1909, 
1910, 1918, 1919, 1935, and on several 
other occasions since that time because of 
epistaxis. In 1935, the patient was referred 
to another hospital because of a finding of 
sugar in the urine. During that admission, a 
low platelet count was discovered and splen- 
ectomy was advised but was not performed, 
At that time the patient also had a doubtful 
serology and was eventually treated with bis 


W-M-52 Last count mo (Oct) 


400, 
140-7 | St 
12 0- 
/00 
BG 
807 
S 
60-4 
40- 
2 0- 


PetechiaeZ 
25 cm. Diam.O 25 


300+ 
200+ 
100+ 


Cortisone & 
Compound 


x 


50 mg 24 Ars 
Months / 


Cortisone 75 mgf1. 
| ¢ lr le |s [vo] 


Fig. 5.—Patient St. M. Administration of Compounds E, F, and ACTH, and splenectomy have 


failed to produce satisfactory platelet remission 


Capillary fragility is reduced on maintenance 


cortisone therapy. 


tained almost continuously on either 
Compound E or F until splenectomy 
was performed. Following splenectomy, 
however, there has been a sustained 
clinical and hematologic remission. 

is also of interest that this patient 
had positive serologic tests for syphilis, 
but negative treponema immobilization 
tests. (Table 1) 


case 5 (Fig. 5). St. M. is a 52-year-old 
white male whose past medical history is of 


muth and iodides and with fever therapy be- 
cause of a diagnosis of central nervous system 
syphilis. On January 13, 1953, the patient 
fell off a ladder and badly bruised his left 
side. The patient was admitted to another 
hospital where a platelet count was reported 
as 170,000 per c.mm. A short convulsive seiz- 
ure occurred during this hospitalization but 
skull films and spinal fluid examinations were 
negative. The patient was discharged on Jan- 
uary 20, 1953. Between January 22, and the 
date of his admission, January 28, to Temple 
University Hospital, the patient had at least 
1 episodes of severe epistaxis one of which 


7 
| 
} 
7 Splenectomy (Mar. 9) 
[ 
ts 
), 
h 
al 
IS 
1e 
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required brief hospitalization elsewhere for 
| 


transtusion ther ips 


At Temple University Hospital the signifi 
int findings were scattered generalized 
ecchymoses and almost complete bruising of 
his left side. There was pallor of the mucous 


Lhe Rumpel Leede test on id 
2-4 and _ the 
7,000 per c.mm 


1 
membranes 


nission Was positive 


plat le ts 


Bon marrow ex 


} 
numbert 


amination revealed a normocellular marrow 


with numerous megakarvocytes which showed 
little nee ot sequestration ot platelets 
On February ) the patient was begun on 
60 m t ¢ npound Fk, 3 times a day by 
noutl Capillary — fragility impr wed rap 


\ ed by rep ited Rumpel Leede’ 
sts. O February 19, the Compound |] 
lecreased to 40 mg. orally 3 time 
day Repeated counts showed no increase 
| platel t however, and splenectomy wa 
therefore perton ved on March 9. ACTH, 25 
m intramuscularly every 8 hours was given 
for 3 doses prior to splenectomy ilong with 
the oral ¢ pound F. The Compound I was 


postoperatively, but ACTH was 


ied until March 11, when tapering off 
t tl was begun Postoperatively thers 
was a transitory increase in platelets to 143 
OOO per un. The que stion arose as to wheth 
er this was consequent to the ACTH therapy 
r te the plenectomy Since on March | 


the platelets numbered only 32,000 per c.mn 
ACTH, 50 


was ind continued 


every 8 hours, intramuscularly 
April l 


there no platelet re 


until 
During tl eriod 


ponse u esting that the transient rise in 
platelets previously noted had been cons« 
juent to splenectomy. On April 2, oral cor 
tisone therapy was resumed, 50 mg. every 
8 hou Chis was reduced, on April 6, to 
25 mg. every 8 hours, at which level it has 
been maintained to the present 

rhe patient had an extremely difficult post 
yperative course On April 3, the patient 
uffered a right hemiparesis trom which he 


ompletely recovered in 24 hours. There were 


everal episodes of temperature elevations to 
102° for which no cause could be found 
At one time he had marked hyperparesthesia 


of his left side with referred 


pain to the 
left shoulder 


\ tachycardia and 
gallop rhythm developed and electrocardio 


ind left jaw. 
graphic signs of posterior myocardial infare- 
tion appeared. Signs of a subphrenic collection 
also appeared on the left side and on April 


LS SV0 cx of old hemolyzed blood wert 


obtained from the left subphrenic space by 
ispiration. The febrile elevations did 
not respond to aureomycin nor to high dos 


On May 9, 1953, methyl 


hee dl 


age salicylates 


STEIGER, CARY: 


idded to his 
lischarged trom the hos 
taking 
methyl 
sodium intake 


testosterone, 5 mg. orally, was 
program. He was 
pital on June 10 
of cortisone and 5 mg. of 


daily. In 


was restricted whil 


1953, to continue 
io 
testosterone iddition 
potassium supplements 
were continued. On this program, the pa 
tient gradually gained in strength and weight, 
ind he was able to return to work as an elec 


Platelet 


000 per c.mm., 


triclan in Septembet L953 counts 
have 1 inged trom 4.000 t 
and the 


rte ly positive 


Rumpel Leede’ test remains moder 


Despite findings, how 


these 


ever, there have been no bleedin: phenomena 


Comment. This patient's history indi 
cates a chronic, recurrent thrombocyvto 
penic purpura of many years duration. 
Compounds F and E, ACTH and splen 
ectomy have all failed to induce a satis 
platelet 


therapy is being continued indefinitely, 


factory remission. Cortisone 


however, for its favorable effect on 


capillary fragility 
CASE 6 (Fig. 6 = | 1 39-vear-old 


colored femal Was ! 
versity Hospital on Gynecology Service, Ds 


cember 4, 1952, be e of a 3 months’ hi 
torv of severe me etrorrhagia. Admission 
blood studies revealed hemoglobin of 6.4 
gm. per LOO ex and the bleeding time wa 
5 minutes. Transfi ns were administered 
ind dilatation and curettage w is performed 
n December 8. B e ot persistent vaginal 


hemorrhage and the pl ence oft fibromyoma 


uteri, hvsterectomv w ittempted on 
cember 11, but the rgeon noticed sever 
wound bleeding. Sin 700 cc. of blood had 
been lost the wound w closed without pro 


eeding through the peritoneum. Emergency 


hematologic consultation was re jue sted and 


blood tudies were undertaken 
19 O00 platelet count, the 


immediate 


he 


revealed a 


Lee-White coagulati n time wa l minutes 
ind there was poor clot retraction. The pro 
thrombin time pertor ed the day after op 
eration gave a value of 44%. The bleeding 
time on this date wa 12 minutes. Platelet 
counts were done over the next week and 


mm 75,000 to 115,000 
Prolongation of the 
time (20.5 minutes and 29.5 minutes) and 

Other 
negative 


vielded values varying f1 
per c.mm. coagulatior 


poor clot retraction wer observed 
performed and found to be 
tests for sickle cells, liver 
direct Coombs’ test 


anticoagulants tor 


tests 
were function 
studies, the tests tor cir 
culating fibrinolysis and 


for afibrinogenemia. In spite of the generally 
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low plat let 


hemorrhagic 


count the persistence of 
the and 
vaginal bleeding, the Rump l-Leede’s test re- 
Although large 
daily doses of parenteral vitamin K were ad 


from wound 


mained consistently ne gative. 


ministered, severe vaginal bleeding occurred 
on December 28, so that the patient's hemo- 
globin fell to 5.3 per 100 ce The pa- 
tient was transfused with 1000 cc. of blood 
and Compound kK begun at 
level of 225 mg. per day for 3 days, followed 
by a maintenance dose of 150 mg. per day. 


gm 


Was a dosage 


ontrol studies the day before beginning 


N-F-39 Last count |, 
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Fig. 6.—Patient J. L. T 
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discharged and cortisone was continued, 100 
mg. daily in 4 divided doses, until January 
26, when it was tapered off and stopped. 
Platelets 154,000 and 
the patient was asymptomatic. 


numbered per 

She remained well and had normal menses 
until June and 
again in July. Blood loss was great and she 
was readmitted to the hospital on July 29, 
1953. At this time the hemoglobin was 4.3 
gm. per 100 cc., and the platelet count was 
17 000 per ¢.mm. Cortisone was administered 
as before, and again there was a rapid rise 


menorrhagia occurred in 


IO mo 


Platelet remission induced after 2 courses of cortisone therapy, and 


ifter one of Compound F. (not shown in chart). Note negative Rumpel-Leede’s test throughout. 


Compound E revealed 26,000 platelets per 
mm., bleeding time of 15% and 
Lee-White coagulation time of 13 minutes. 
The Rumpel-Leede’s test remained negative 
lhe administration of Compound E was fol- 

lowed by in immediate decrease in the sev- 
rity of wound bleeding and vaginal bleed- 
ng ceased entirely. The platelet count. at 
his point was only 83,000 per c.mm. By 

january 12, the platelets had risen to 157,000 
ver c.mm. and the bleeding and coagulation 

clot retraction was 

rood. The patient refused permission for hys- 
erectomy at this time. She was, therefore, 


minutes, 


imes were normal and 


in platelets and cessation of vaginal bleeding. 
Cortisone was continued until August 22, at 
which time the platelets numbered 591,000 
per ¢.mm. 

During the succeeding months the plate- 
let counts were done weekly and while the 
values fluctuated considerably, there was a 
general downward trend. Menorrhagia ap- 
peared in late December 1953, and the plate- 
let count was 35,000 per c.mm. on December 
296. Treatment was resumed, this time with 
Compound F, 40 mg. orally every 8 hours. 
There was again noted prompt cessation of 
vaginal bleeding and the platelets increased 
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to 133.000 per mm. on the twelfth dav of 17, at which time he was admitted to Te mpl 
the rapy. Treatment is in progress at the pres University Hospit il 
ent time Physical examination on admission revealed 
ll-d lope adult Negr ) 
Comment. This patient has had 3 ep well-developed adul ro male in ne 
acute distress. Examination was negative ex 
isodes ot severe vaginal bleeding, but 
=) cept for the following | several large 
no concomitant pSpurs despite OW mac ulopapular purpuric areas on the tongue, 
platel t values Furthermore, — the buccal mucosa and lips 2) gingivae oozing 
Rumpel Leede’s test has been consis- blood (3) scattered petechiae on the ab 
tently at ative While transitory clin domen and extremitic The liver and spleen 


| 
400 
€ 
=| 
oN 300 
SO 
a9 
S 200 
™ 
/00 
Petechiae 4+ 
25 cm. Diam.O 4 
300 
200 
/00 
S 
ACTH 50 
Months 2 | d 
7 Patient A. H Sustained clinical and hematologic remission after one course of oral 
cortisone therapy. 
ical and hematologic improvement fol- were not palpabl The Rumpel Leede's test 


lowed 2 courses of cortisone therapy ‘*° markedly positis 
: Laboratory examination on admission re 


and one of Compound F, splenectomy 
vealed no platelets The bone-marrow aspit 


is conte mplated. ite was actively cellular with ade quate mega 
CASE 7 (Fig. 7 5H 1 32-vear-old Negro karyocytes which did not appeal to be se 
male, was in good health until March 15 questering platelets. 


During his early course in the hospital the 
gums continued to bleed, the patient was 
102 and both upper and 


1952. at which time he developed bleeding 
of gums and noticed that his stools were 
darker than usual. The gingivae continued febrile (99 to 
to bleed and mild epistaxis occurred on March lower gastrointestinal bleeding occurred. 


N-M-32 | 
500-4 | 
| 
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On March 21, 1952, the patient was started 
on a course of cortisone (300 mg. first 24 
hours, 200 mg. second 24 hours, and 150 mg 
every 24 hours thereafter in divided doses 
The Rumps l-Leede’s test was negative by 
March 23 and there was prompt cessation of 


the hemorrhagic ple nomena. Repeat sternal 
marrow examination on April 16, again show 
ed numerous megakaryocytes which, at this 


time, Were sequestering plate lets. 


THROMBOCYTOPENIC PURPURA 1] 


Hospital on February 5, 1953, because of 
convulsive episodes. On February 13, a left 
meningioma was removed uneventfully and 
the patient was discharged on February 25. 
Several days after discharge the patient rar 
veloped generalized purpura with a positive 
Rumpel Leede’s test. The platelet count was 
32,000 per c.mim. 

The patient re turned as an outpatient, and 
oral Compound F was begun at a dosage 


seginning on April 15, the cortisone dos level of 40 mg. every 8 hours on March 16 
we was gradually diminished and ACTH when control studies revealed 93,000 plate- 
was given for the purpose of adrenal stimula lets per c.mm. and a 4+4- capillary fragility 

W-F -38 
400 
DS. 
300- 
~ 
LQG 
2 200 
as 
Petechiae/ 
25 cm. Diam.O 4+ 3 
= 
300 
200- 
Q 
ES 1/00- 
= 
Months | / 4 8 | 10 
Fig. $—Patient D. S$. Sustained clinical and hematologic remission after single course 


of oral hydrocortisone therapy. 


tion. All therapy ceased on April 22, and th 
patient wa discharged on April 2a. ioe. 

One year later, on March 17, 1953, the 
patient was asymptomatic with a plate let 
count of 508.000 per ¢c.mm., 


Comment. After institution of corti 
sone therapy this patient had an excel- 
lent clinical and hematologic remission 
which has been sustained for more than 
one year. 


case § (Fig. 8). D. S., a 38-year-old white 
female, was admitted to Temple University 


test. By March 20, the fourth day after be- 
ginning Compound F. the Rumpel-Leede’s test 
was negative and by March 27, the platelet 
count had risen to 390,000 per c.mm. Com- 
pound F was reduced to 20 mg. every 8 
hours until it was discontinued on April 8, 
1953. 

The patient has remained asymptomatic to 
date. 


Comment. It is possible that this 
patient would have experienced a spon- 
taneous remission in due time. In view 
of the recent cerebral surgery, however, 


est 
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it was considered especially hazardous 
to follow a course of watchful waiting 
in this case 


CASE Y bi M 14-vear-old 
white schoolgirl, was admitted to Temp 
University Hospital March 12, 1953, be 
cause of ute severe epistaxis. Admission 


studies reve ed 


1 markedly positive Rumpel 


Leede’s test 17,000 platelets pe! mm and 
bleeding time, 25 minutes. The bone-marrow 
ispirate cont numerous megakaryocytes 
On March 14, oral Compound F therapy 
vas begun. On 60 mg. every 8 hours, the 
W-F-/4 Last 
[mal 
/40 
120 
t 
/00 
BG 
SO 
60 
40 
20 
Petechiae/ + 
2.5 cm. Diam. O 4+ 
Li 
* 300 
200 
© 100 
4CTH /00 
Months 
I ) Patient M. A lemporary clinical 
oral Compound | course 
nasal bleeding ceased promptly ind the 
Rumpel Leede’s test was negative by March 
16. However, the platelet rise was suboptimal 
after 2 weeks, and ACTH, 50 mg. every 8 
hours intramuscularly was substituted for 


Compound | The platelet response was still 


suboptimal when ACTH was discontinued at 


the time of discharge on April 12, 1953. The 
patient was asymptomatic and platelets num 
bered 125.000 per c.mm 

One month after discharge the platelet 


count was 44,000 per c.mm. and the Rumpel- 
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ARY: 
Leede’s test was again strongly positive Com 
pound F administration was resumed on May 
ll, 20 mg orally, every 6 hours. After 
week of therapy the plate let count was 
the 


one 


114 


OOO per ¢c.mm., and test 


Rumpel Leede’ 


was only slightly positive. Compound F was 
discontinued on June 3 at which time the 
patient was in clinical remission. She has 
remained well although th platelet counts 
have ranged less than 125,000 per c.mn 


Comment. Both oral Compound i 
ACTIN effec 


tive in reducing capillary fragility and 


and intramusculat were 


count 77000 7th mo. (Oct. 12) 
mg./24 Ars 
T T 
ind hematologic remissions after treatment with 
S ind intramuscular ACTH 


in increasing platelet counts. The plate 
let rise was suboptimal on each occa 
not main- 
tained when therapy was stopped. The 
patient remains under observation, and 
splenectomy the 
of hemorrhagic 
phenomena. 


sion, however. and was 


is contemplated in 
event recurrence of 


CASE 10. B.A. S.. a 16-year old schoolgirl, 


was admitted to Temple | niversity Hospital 


—| 
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Nove 1953 be ot recur 
nt epistanxl She had been well until, at 


the ige ot 1O years spontaneous bleedin: 


from the experienced one or 2 time 
ntl Over the su ceeding 6 vears these 

epl ay progr SSIV ¢ ly more freque nt 
In additior he was aware of easy bruisa 
bility nd gingival bleeding on brushing of 
her teeth. Tl renses, however, had not been 

ited with excessive blood loss 

nation revealed ecchymoses the 
left ar ind both thighs, but was otherwis 
rt re irkabl [he Rumpel Leede’s test wa 

ti ly ) lt bleeding-time (Duke 
“ prolor lt iore than 20 minutes, and 
the plat let bered 0,000 per c.mm Phe 
es rro\ irate was of good cellularity 
ly negakarvocytes wert present 
Exten lergic studies were noncontrib 

ry 

( Ls 10 r every 8 hours, was 
| istered rally trom December 12 
h D ber 30. The dosage was then 

rally 4 ! and the drug discontin 

lo | ! I d 1954. The Rumpel Leede’ 
test bi eI tive by the third day of 

itelet count rose progr 

164,000 pet mm. by January 4 


Comment. Although oral Compound 
F therapy apparently induced an excel 
lent remission in this case, further ob 
ervation will be necessary before the 


result can be finally assessed. 


CASE ll. M 24-vear-old colored 


usewife, w idmitted to Temple Univer 
ity Hospit 1 January 20, 1954, because 
f epistaxis of 2 days’ duration. A hematoma 
peared spontant uusly on the dorsum of 
he right hand the day prior to admission. 
Chere was n tory of other abnormal bleed- 
phen l I of allergy. 
Upon adini m, the blood pressure was 
9U/IS; numerous peter hiae appeared below 
e level of application of the sphygmoman- 
eter cuff. Ecchymotic areas were present 
. both thig] ind on the dorsal surface of 
right h 1. Hemorrhagic crusts were 
ted in the nares. The liver and spleen 


ere not pal ible 


Che bleeding time exceeded 30 minutes, 
| platelet unts ranged from 23,000 to 
0,000 per C.mm. Numerous megakaryocytes 


re present in the bone-marrow aspirate. 
Compound F therapy was instituted on 
nuary 26, 40 mg., orally, every 8 hours. 


his schedule was maintained until February 
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16 and then, after a brief tapering-off period, 
the Compound I’ was discontinued. There 
have been no hemorrhagic manifestations and 
eded 500,000 per c.mm. 
follow-up period to date. 


pl itelet counts 
during the 6 weeks’ 


Comment. Compound F therapy was 
associated with an excellent clinical 
and hematologic result in this case. 

Extended follow-up observation is, of 
course, planned for this patient as well 
as for all of the pre ceding subjects. 

Results. EFFECT OF THERAPY ON 
PLATELETS. A rise in the number of 
platelets was not uniformly elicited. 
Three of the patients had little or no 
platelet response to therapy with corti- 
and Compound F (one 
case), and were subjected to splenec- 
tomy. One appears to have been cured 
by the operation, a second experienced 
« suboptimal platelet remission, while 
the third had 
platelets and has since had marked 
thrombocytopenia (10 months postop- 
erative ). A fourth patient who had sat- 
isfactory but temporary platelet remis- 
sions on cortisone and on Compound F 
also appears to have been cured by 
splenectomy. 

Of the remaining 7 patients, ade- 
quate platelet remissions have resulted 
course of cortisone or 
Compound F therapy. Two individuals 
appear to be cured of their disease, 
while 2 other cases are pending. All 4 
of these subjects received only a single 
course of oral Compound F. Three 
other patients have had a total of § 
courses of steroid therapy. Platelet re- 
missions have been induced on each 


9 
sone (2 Cases 


an ephemeral rise in 


each 


occasion, but gradual relapse occurred 
following cessation of therapy. These 
patients remain under observation and 
may ultimately be subjected to splen- 
ectomy. 

EFFECT OF THERAPY ON CLINICAL 
BLEEDING AND CAPILLARY RESISTANCE. In 
all cases where clinical bleeding was 
present, it was promptly controlled by 


| 
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steroid therapy. Improvement in capil 


larv resistance, as measured by the 
Rumpel-Leede's test. was also uni 
formly, observed. These effects were 


noted quring therapy with cortison 


(8 courses, orally; 2, intramuscularly 


Compound F (8S courses, orally and 


ACTH (2 


Parenteral Compound F was ineffective 


courses, intramuscularly 
in one patient (Case 4), but its oral 
administration to the same subject in 
duced a remission on 2 occasions. The 
improvement in capillary resistance 
was sustained as long as therapy was 
continued even in the absence of a 
platelet remission. 

With regard to the other tests pet 
formed during the course of this study 
it should be that “L.E.” cell 


preparations were negative throughout. 


noted 


Positive Coombs’ tests were obtained 
in 3 cases, and 2 patients had repeat 
edly positive serologic tests for syph 
from 
tients gave negative results in the tre 


ilis. However, sera these 2 pa 
ponemal immobilization test. 
Discussion. Although the etiology of 
idiopathic thrombocytopenic purpura 
remains obscure, considerable evidence 
has accumulated which implicates a 
disturbance in auto-immune mechan- 
isms as an important factor at least in 
some cases. In this connection, it should 
be noted that positive Coombs’ tests 
were obtained in 3 of these 11 patients. 
Two of the subjects also had repeatedly 
positive serologic tests for syphilis. 
Representative serum specimens, how 
ever, vielded negative results in the 
treponemal immobilization test, indi- 
that 
falsely positive. These cases illustrate 
the usefulness and value of the trepon- 
emal immobilization test as an aid in 
the differentiation of false-positive ser- 
ology from reactions due to luetic in- 
tection. Such differentiation has great- 
er significance than simply serving to 
prevent an erroneous diagnosis and an 


cating the serologic tests were 
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ther 
apy. False-positive tests for syphilis 


unnecessary course of antiluetic 


even when recognized as such, can no 


longer be viewed as mere annoyances 
Rather, persistently positive serology of 
nonluetic origin may instead indicate 


an auto-immune disturbance which 
later 


pathic thromboxc nic purpura, ac- 


may become manifest as idio 
quired hemolvtic anemia, or dissemin 
ated lupus ervthematosus. Therefore 
patients who have 
tests for which 


there is no ready explanation should 


false positive ser 
clogic syphillis, for 
undergo careful follow-up studies. 

It is evident from the results in these 
Il cases of idiopathic thrombocyto 
that the 


of the plat lets to cortisone or to oral 


penic purpura, response 
variable 
a remission did 


Compound F therapy was 


Moreover, even when 


follow such therapy, there appeared 
to be no way of predicting whether or 
not the 


treatment 


effect would be sustained after 


‘T his ob 


servation is consistent with the 


was discontinued. 
exper 
with regard to 


ience of others’ 


cortisone. From the findings described 
herein, there appears to be no quali 
tative the 


achieved with Compound F as 


difference between results 

com 
pared with cortisone. It was of interest 
however, to note that parenteral Com 
pound I’ was ineffective in one patient, 
while the same amount of Compound 
F, orally, and of cortisone administered 
either parenterally or orally, was in 
each instance followed by clinical and 
hematologic remission 


of the 
improve- 


In contrast to the variability 
platelet response however. 
ment in capillary resistance was uni 
formly observed following steroid ther 
apy. Thus, these agents are ideally 
suited to the emergency treatment of 
idiopathic thrombocytopenic purpura 
Furthermore, if splenectomy is deemed 
necessary, preoperative 
with steroid therapy 


preparation 


minimizes the 


h 
d 
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risks attending surgery. It is our prac- 
tice to continue such therapy during 
and for several days after operation. 
No difficulty with wound he aling has 
heen encountered in patients so treated. 
It is our beliet that properly con- 
trolled therapy with cortisone, hydro- 
cortisone, or ACTH, initiated at the 
time of diagnosis, constitutes a conser- 
vative approac h to the management of 
idiopathic thrombocytopenic purpura. 
lo be sure, a significant percentage of 
cases undergoes spontaneous remission. 
However, a patient may bleed into a 
vital area while one sti inds by hoping 
that the natural course of f the disease 
will progress to spontaneous remission. 
thus, an attitude of watchful waiting 
is fraught with danger and, in our 
opinion, can no longer be justified. 
Summary and Conclusions. 1. Eleven 
patients with idiopathic thrombocyto- 
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penic purpura were treated with cor- 
tisone, hydrocortisone, and ACTH. 

Clinical bleeding was halted and 
c apill iry resistance uniformly improved 
cn steroid ther: apy; platelet remissions, 
temporary or permanent, were observ- 
ed in 8 of the 11 cases. 

There appeared to be no qualita- 
tive difference between the results 
achieved with oral hydrocortisone and 
those obtained with cortisone. 

4. Persistently positive serologic tests 
for syphilis were obtained in 2 cases. 
These were shown to be false-positive 
through use of the treponema immobil- 
ization test. 

5. It is concluded that steroid ther- 
upy initiated at the time of diagnosis 
of idiopathic thrombocytopenic pur- 
pura is more conservative than a pro- 
gram of watchful waiting. 


ACKNOWLEDGMENTS: The authors wish to thank Dr. John F. Kent for performing treponemal 
immobilization and speci il serologic tests for syphilis on sera from 2 of these patie nts. Grate- 


ful appreciation is also expressed to Miss Virginia F, Colville for technical assistance in the 


course of this study. 


REFERENCES 


l. Beerman, H.: Am. J. Med. Sci., 226, 425, 
2. Faloon, W. W., Greene, R. W., and Lozner, E. L.: 


3. Greene, R. W., Faloon, W. W., 
Harrington, W. J., Minnich, V., 
( lin Med 38, a L951. 


R.: Ann. Int. Med., 38, 433, 1953. 
6. Hirsch, | and Dameshek, W.: Arch. 


8. Meyers, M. C., Miller, S., 


1952 


9. Stefanini, M.: J. Mt. Sinai Hosp., 19, 452, 
10. Stefanini, M., Santiago, E. P., Chatterjea, J. B., Dameshek, W., 


Am. Med. Assn., 149, 647, 1952. 
Ll. Wilson, S. J., and Eisemann, G.: Am. ] 


and Lozner, E. L.: 


Hollingsworth, J. W., and Moore, C. V.: J. Lab. & 


». Harrington, W. J., Sprague, C. C., Minnich, \ 


1953. 
Am. J. Med., 12, 1952. 
Am. J. Med. "bel, 226, 203, 1953. 


, Moore, C. V., Aulvin, R. C., and Dubach, 


Int. Med., 88, 701, 1951. 
Jacobson, B. M., and Sohier, W. D.: New England ]. Med., 246, 247, 1952. 
Linman, |. W., 


and Bethell, F. H.: Ann. Int. Med., 37, 352, 


1952. 
and Salomon, L.: J. 


Med., 13, 21, 1952 


h 

) 

) 

al 

id 

d 

Cl 

| 
I 

ed 

Its 

st 
Mm 

nt 

in 

nd | | 

el 

of 

ira 

ion 

the 


PHE SYNERGISTIC AMEBICIDAL EFFECT OF 
OXYTETRACYCLINE 
OF ENDAMEBA HISTOLYTICA 


AND CARBOMYCIN ON CUI 


PETRACYCLINE, 
rURES 


By Harry SENECA, M.D 
O] ( 
AND 
| EN BERGENDAHI 
( 
M 
( \ \ \ 
most recent discovery in th chlortetracycline tracvcline Petra 
intibioti | is tetracycline which is vn) does not co esist with eithe 
very Si r to oxytetracycline Terra carbomycin (MM vein) or with a 
mvcil chlortetracycline( Aureo bination of pen plus strepto 
mycin t ntibacterial spectrum mvcm 
pharmacology, as well as therapeutic Magnamycin vas re 
propert imilar to oxvtetracyvclin« ported t have ) dal pl perties®. 
nd tetracvcline It inhibited Subsequent clinical tudies indicated 
different spe es ol Gram-positive that \Mlagnamycin v very effective in 
terla 1m concentration of 0.312 to 1.5f the treatment of clinical am«e biasis 
but ( hy di) The bic id il p! ties ot ramy 
theriac it. sis were inhibited in cin oxvtetracycli have ilready 
concent n of 6.25 n ( Fil been established, so that it is the drug 
teen diff t species of Gram-negativ: of choice in amebiasis 
bacteri Vere inhibited in 0.59 to 3.12 The present studi were undertaken 
mc?g./ Ct but Pseudomonas aeruginosa to compart the in vitro amebicidal ef 
Was inhib te d in 7 mcg ./ Ct in Pro rect ol tetracy< line and tetrac vcline 
teus vulgaris was not inhibited nm a on cultures of En reba histolytica, 
concentration of LOO meg./c« ind the synergistic imebicidal effect 
cycline showed no activity against a on E. histolytica cultures of oxytetra 
Vicroce pyogenes Val Aureus cycline or tetracy: ling plus irbom) 
strain which was resistant to oxvtetra cil and oxytetracy line plus tetra 
evcline and chlortetracvcline. to cycline. 
the se two plus several o1 all of the other Method. prei \ I HE MEI ut. Th 
antibiotics penicillin chloromvcetin. ntents of 8 fresh « ‘ ( fied in 
polymyxin, bacitracin showing a 
nearly complet cross resistance be 
= te il ted in 
tween tetracycline, oxytetracvcline and lantir ( ( 5 po DI 
°This study was supported by rant fre Pfizer Laborat New York 
tM/15 NasHPO,.7H.O, M.W 68.09 (1.72 1. per 100 ( 
M/15 KH.PO, (0.907 | LOO 5 
NaCl C.] ~ 
Di 1 
St 
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ite linmediately before use, 
saline sterile rice tarch 
145 ( in dry heat for 90 
( Gloria and Korea strains of | 
{ hij ti lytica with scheric hia 
4 tica with Aer bacter acrogenes 
tolytica with Clostridium perfrin 
wn for 48 hours on this medium 

hich the overlay was buffered saline 


( ytetracycline and tetra 
| quantities (by weight) of 

{ 
ytetracycline, ( irbomvecin 


tetrac lin pli 
icy pi 


Results. Table 1 shows the effect of 
oxytetracycline, carbomycin, and equal 
concentrations of oxytetracycline plus 
carbomycin on 5 strains of E. histoly- 
tica cultures. Oxytetracycline inhibited 
Korea in 250 meg./cc.; Columbia, 
Gloria and EF. histolytica with A. aero- 
genes in 125 meg./ec.; and E. histoly- 
tica with E. coli in 31.25 meg./ce. Car- 
bomycin inhibited Columbia, Gloria 
end Korea strains in 1,000 mcecg./ce.; E. 


PABLI ERPFECT OF OXYTETRACYCLINE, CARBOMYCIN AND EQUAL CON- 


CENTRATIONS OF OXYTETRACYCLINI 


ENDAMEBA HISTOLYTICA 


} 
h 
/ 
/ 
/ 
(; 
/ 
/ 
/ 
0 
(; 
Ki 
/ 
/ j 
tetr were serially diluted in buf 
line in the following concentrations 
1.000. 500, 250, 125, 62.5, 31.25, 15.625 and 
7.81 meg Five cubic centimeter amounts 
of the diluted antibiotic or antibiotic combin- 
tions were put in the medium, to which was 
lded sterile rice starch. The tubes were 
then inoculated with approximately 50,000 
tively growing 48-hour old E. histolytica 
yphozo tes f the above mentioned _ six 
trains of ameba. The tubes were incubated 


for 48 hours and the contents were examined 


it 24- a 18-hour intervals under the low 
nd high power of the microscope for the 
presence 01 absence of ameba. 


PLUS CARBOMYCIN ON CULTURES OF 


histolytica with A. aerogenes in 500 
meg./ce.; and E. histolytica with E. 
coli in 125 meg./ce. Equal amounts of 
oxytetracycline and carbomycin inhib- 
iied Columbia, Gloria and Korea 
strains in 62.5 meg./ee.; E. histolytica 
with E. coli and E. histolytica with A. 
aerogenes in 15.625 meg/ce. 

Table 2 shows the effect of tetracy- 
cline, carbomycin and equal concentra- 
tions of tetracycline and carbomycin on 
cultures of E. histolytica. Tetracycline 
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inhibited Korea strain in 250 mcg./cc.; 
and Columbia and E. histolytica with 
125 meg. 
inhibited in 
meg./cec. Carbomycin inhibited Korea, 
Columbia and E. histolytica with A. 
aerogenes in 1,000 meg./cc. and Gloria 
Equal concentrations 
of tetracycline and carbomycin inhibit- 
ed Korea in 125 mecg./cc.; Gloria and 
Columbia in 62.5 while E. 
histolytica with A. was in- 
hibited in 15.625 mcg./cc. 


A. derogenes in ce.; while 


Gloria strain was 62.5 


in 500 mcg./ce 


meg./ce, 


derogenes 


rABLE 2.—THI 
TRATIONS 
HISTOLYTICA 


EFFECT OF 


TETRACYCLINE AND ¢ 


Gloria 
Korea 
histolytica with 


A. aerogent 


Columbia 
Gloria 

Korea 

E. histolytica wit] 


1. aerogen 


Columbia 
Gloria 


E. histolytica with 


{. aerogenes 


Table 3 shows the effect of oxytetra- 
cycline, tetracycline and equal concen- 
trations of oxytetracycline plus tetra- 
cycline on 5 strains of E. histolytica cul- 
tures. Oxytetracycline and tetracycline 
inhibited Gloria, Korea and E. histoly- 
tica with Cl. perfringens in 125 mcg./ 
ce., while E. histolytica with E. coli and 
Columbia strains were inhibited in 62.5 
Equal concentrations of 
oxytetracycline plus tetracycline inhib- 
ited Columbia and Korea strains in 
31.25 meg./ce.; and Gloria, E. histoly- 


meg./cc. 


TETRACYCLINE, ¢ 
ARBOMYCIN ON CULTURES O1 
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tica with E. coli and E. histolytica with 
Cl. perfringens in 15.625 meg./ce. 
Discussion. A comparison of the in- 
hibitory effects of oxytetracycline and 
tetracycline on 6 strains of E. histoly- 
tica cultures that oxytetra 
cycline inhibited one strain of E. his- 
tolytica in a concentration of 125 to 


revealed 


2950 meg./cc.; three strains in 125 
meg./ee., one strain in 62.5 to 125 

/ Of 
meg./ec. and one strain in 31.25 


meg./cc.; whereas tetracycline inhibited 


one strain in a concentration of 125 to 


ARBOMYCIN AND EQUAL CONCEN 


ENDAMEBA 


250 meg./cc., two strains in 125 mcg./ 
ce. and one strain in 62.5 to 125 mcg./ 
ce. and two strains in 62.5 mcg./ce. 
Equal quantities (by weight) of 
tetracycline and oxytetracycline inhib- 


ited two strains of FE. histolytica in 


31.25 meg./ec. and three strains in 
15.625 meg./cc.; whereas tetracycline 


or oxytetracycline alone inhibited three 
strains in 125 mcg./cc. and two strains 
in 62.5 meg./cc. There was a fourfold 
increase in the inhibitory effect when 


Tetracy 
Tet ycline ( 


EFFECT OF TETRACYCLINE, 
tetracycline and oxytetracycline were 
combined 

Equal quantities (by weight) of 
oxytetracycline and carbomycin inhib- 
ited three strains of E. ' 


62.5 meg./ce. 


histolytica in 
and two strains in 15.625 
meg./ce. while oxytetracycline alone in- 
hibited four strains in 125 meg./cc. and 
one strain in 31.25 meg./cc., indicating 
that there twofold 


Was a increase in 


PABLI 


OXYTETRACYCLINE 


EFFECT OF OXYTETRACYCLINE, TETRACYCLINE, 


AND CARBOMYCIN 19 


fect on three strains and a fourfold in- 
crease on one strain. 

It may be possible to potentiate the 
therapeutic action of oxytetracycline, 
tetracycline and carbomycin by com- 
bining tetracycline with oxytetra- 
cycline, and oxytetracycline or tetra- 
cycline with carbomycin. 

Summary and Conclusion. Oxytetra- 
cycline inhibited six strains of E. his- 


AND EQUAL CON- 


CENTRATIONS OF OXYTETRACYCLINE AND TETRACYCLINE ON CULTURES OF 


ENDAMEBA HISTOLYTICA 
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FE. hist wit 

the inhibitory effect when oxvtetra- 


evcline was combined with carbomycin. 
Equal quantities (by weight) of 
tetracycline and carbomycin inhibited 


one strain of E. histolytica in 125 
meg./ce., two strains in 62.5 meg./ce. 
and one strain in 15.625 mceg./cc., 


inhibited 
one strain in 250 meg./cc., two strains 
in 125 meg./ee. and one strain in 62.5 
meg./ec., indicating that there was a 
twofold increase in the inhibitory ef- 


whereas tetracycline alone 


plu Tetrae ye line 


tolytica in a concentration of 31.25 to 
250 meg./ce., while tetracycline inhib- 
ited the same strains in 62.5 to 250 
meg./ce. 

There was a fourfold increase in 
the inhibitory effect on cultures of E. 
histolytica when equal amounts (by 
weight) of tetracycline and oxytetra- 
cvcline were combined, and a twofold 
increase when tetracycline or oxytetra- 
cycline were combined with carbomy- 
cin. 
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PRELIMINARY observations have indi- 
cated that the whole root of Rauwolfia 
serpentina and some of its extracts are 
effective therapeutic agents**:10.11.12 for 


the treatment of mild to moderately 
severe hypertension. Therefore, _ it 
seems worthwhile investigating the 


efficacy of pure alkaloids of Rauwolfia 
serpentina in an effort to find an agent 
or agents which are primarily respon- 
sible for the hypotensive activity ex- 
hibited by the extracts. It is 
quite possible that some of the pure 
alkaloids will effectively lower the 
blood pressure in patients with severe 


crude 


hypertension, wherein the crude root 
is not very effective. The following re- 
port is an evaluation of reserpine 
(Serpasil),°° a pure alkaloid of Rau- 
wolfia serpentina, which has been ob- 
tained by chemical extraction but has 
also been chemically identified®. The 
study has been conducted on outclinic 


PHARMACOLOGY 


Cardiac Clinic of the Jefferson Davis Hospital and the 
and Pharmacology, Baylor University College of Medicine 


AND MEDICINE 


Departments of Medicine 
Houston, Texas 


patients under circumstances quite sim- 
ilar to a general office practice. Obser- 
vations have also been made on the 
acute administration of 
this agent to hospitalized patients. 


intravenous 


Methods. OUTPATIENT TREATMENT OF HY 


PERTENSION (ORAL THERAPY A group of 
62+ unselected, ambulatory patients with 
mild to severe hypertension were treated 


with oral reserpine (Serpasil) on an outpa- 
tient basis. The 


wert kly or 


patients were followed at 
semi-weekly intervals for 4 weeks 
before initiation of therapy. This 
constituted the control period during which 


or longer 


time the patients received only placebos. All 
of them had blood pressure determinations of 
150/100 or greater during the control periods. 
Following the control period, oral reserpine 
was started after which the patients were 
followed also at weekly or semi-weekly inter- 
vals as outpatients. The control as well as the 
follow-up blood pressure determinations were 
recorded by the physician (investigator) in 
both the supine and upright positions at the 
time of each clinic visit. The control blood 
pressures for each patient as recorded in the 


°Supported in part by grants from the Houston Heart Association, and Ciba Pharmaceutical 
Products, Inc., Summit, New Jersey. 

°°Supplied through the courtesy of Ciba Pharmaceutical Products, Inc., Summit, New Jersey. 

+All patients who obtained a reduction in blood pressure to normotensive ranges (less 
than 150/100) at any time during the control period were discarded from the study and 
are consequently not included in the 62 patients treated with reserpine. 
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current study’ were obtained by taking the 


iverage of all blood pressure determinations 
luring the control period in each position. 
Che post dn blood pressures were deter 
mined in the Same manne! tor 9 periods The 
first period D consists of observations 
nade during the first one to two months 
ifter initiatin specific drug therapy. The 
second peri d (D constitutes the observa 
ms for pe riod varving from 2 to 7 months 
t treatment There were 62 patients fol 
lowed f period of one to two months 
period D itter initiation of therapy, and 
17 of the 6 patients wer followed for to 
7 months 1) 

The initial dose of reserpine was usually 

e to tw per day given orally in divided 
aoses after ea h hie il ind it bedtime If ey 
CeSSIVE S lati I ( curred the aose was tem 
porarily lecreased, and after several weeks it 
was aga reased to the previous level. If 
rn red { in blood pressure was obse rved 


the dose of reserpine was pro- 


Sressively in ised until as much as 1.5 mg 
were given 4 times daily (or a total of 6.0 mg 
daily to some patients in an effort to obtain 


These 
the 


maximum effectiveness with this drug 
r lar | 


rather ul doses 


chosen becaus« 
side effects were not serious or in apacitating 


were 


ind excesslve hypote nsion was not observed 


ACUTE STUDIES (INTRAVENOUS ADMINISTRA- 
TION OF RESERPINI Seventeen unselected. 
hypertensive patients were given reserpine 
intravenously with the dose varving between 
l and 3 mg. The drug was administered in 
100 cc. of 5% glucose in distilled water over 
" period of 15 to 30 minutes. The patients 
were closely observed for 5 to 6 hours there 
ufter with the blood pressure and pulse rate 


being recorded every 5 to 10 minutes in the 
recumbent position. Similar determinations 
were also made in the upright position after 


a significant reduction in blood pressure was 


observed 
Results. OUTPATIENT TREATMENT O} 
HYPERTENSION WITH RESERPINE ADMIN- 


ISTERED ORALLY. For purposes of analy- 
sis, the 62 patients who were treated 
with oral reserpine have been divided 


into 2 


groups according to the level of 
diastolic blood pressure. Group 1 con- 
sists of 34 patients w ith the most severe 
the 
pressure during the control 
period was more than 120 mm. Hg. 
Group 2 consists of 28 patients in 


hypertension in whom average 


diastolic 


TREATMENT OF HYPERTENSION 
whom the diastolic pressure was more 
than 100 but 120 mm. He¢e. 


Sixty-two patients have been followed 


less than 


for one to two months ( period D, ) 
while receiving reserpine, and 47 of the 
62 patients have been followed for a 
period of 2 to 7 months | period D. 
The clinical status and complications 


of the disease for all of the patients 
prior to therapy are summarized in 
Table 1. There were 35 women and 


27 men with ages ranging from 27 to 
79. About one-fourth (14) of the pa- 
tients had of renal impair- 
ment, which was severe in only 3 


evidence 
Cases 
The cardiac complications were mild 
in severity in the majority of patients. 
Thirteen of the patients, or about one- 
fifth, had developed congestive heart 
failure, at some time prior to therapy. 
This was severe in only 4 patients. Two 
of the patients complained of precor- 
dial pain which was typical of angina 
pectoris, and one had previously had 
a myocardial The 
cardiograms during the control period 


intarction. electro 


were interpreted as being abnormal 
in 37 patients. In 28 patients there was 
of left ventricular hyper- 
trophy or strain, or both and, in 9, 
frank myocardial damage was present. 

Cerebrovascular disease was present 


evidence 


in 20 patients, or about one-third of 
those observed. This Was evidenced bv 
a history of prey ious cerebral vascular 
accidents with varying degrees of resid 
ual impairment. Hypertensive enceph- 
alopathic manifestations were present 
in only one Eve ground 


patient. 
changes varied from Grades 1 to 3 
according to the Keith-Wagener clas 
sification. Eleven of the patients had 
retinal hemorrhages and other changes 
consistent with Grade 3 retinopathy, 
but thére were no cases classified as 
malignant hypertension. 

The blood pressure responses of the 

groups ot patients are presented in 


Table 2 (A-B). The period of follow 
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26 HUGHES, ET AL.: RESERPINI 
up after receiving reserpine varied 
from one to 7 months. The observa- 


tions on blood pressure presented in 


Table 2 (A-B) are the average values 
for each patient before (control) and 
for the 2 periods (D, and D.) after 
receiving therapy, one at one to 2 
months (D,) and one at 2 months or 
longer (D.). The mean values but not 
the individual determinations for the 
unresponsive patients in both Groups 


1 and 2 are also presented in the tables. 


reduction in mean blood pressure of 


20 mm. He or more was considered to 
be a significant blood pressure response 
to the os The amount of the drug 


required t ) produce maximum reduc- 


tion in ee blood pressure was usually 


2.0 mg. daily which was administered 
in divided doses. Larger amounts of 
the drug did not — to produce 
a further reduction in blood pressure 
nor did they appear fi produce any 
great increase in the intensity of the 
side reactions. The patients in Group 


| (Table 2A 


larger 


received (on an average ) 
the drug than the 
2 (Table 2B) 


sult of a more vigorous attempt to pre 


doses of pa 


tients in Group as a re- 
duce further reduction in blood pres- 
sure in the patients with more severe 
The in the 


hypertension increase av- 
erage amount of drug used in the sec- 
ond post-drug period (D.) as com- 


pared to period D,; was usually not 
necessary to maintain a response in the 
patients = hee previously obtained 


a reduction in blood pressure. Rather 
it was an fe nat to produce a further 
reduction in blood pressure in some 


patients and obtain a response in others 
who previously were unresponsive. 
The Table 
A-B) indicate that very little postural 
inaaie nsive effect occurred as a result 
Of the total 
of 62 patients followed for a period of 
to 2 months, 29 (47%) showed 
significant reduction in blood pressure. 


mean values shown in 


of oral res« rpine ther: apy. 


one 


IN 


TREATMENT OF HYPERTENSION 


Of the 47 patients followed for 2 to 7 
24 (51% 
Therefore, 


significant 
of 
in- 


) showed a 
the 


response 


months, 


response. incidence 


blood pressure was not 


creased by more prolonged treatment. 


There were 14 (23%) of the patients 
rendered normotensive (less than 
150/100 mm. Hg) in the group fol- 


2 months and 6 (13%) 


lowed for one to 
in the group followed for 2 to 7 months. 
Three of the patients who became nor- 
motensive after to months of 
therapy are not included in Tables 2A 
and 2B since they were santa with 
mild disease and the 
of blood pressure was attained without 
the 


blood pressure in excess of 20 mm. Hg. 


one 


normotensive level 


showing a _ reduction in mean 
Seven of the patients who were normo 
atter of tre 


became mildly hype rtensive with the 


tensive one month -atment 


longer period of follow-up. However, 
the increase in blood pressure in every 
instance was slight and did not repre 
sent a true escape from control. One of 
the 14 patients who became normoten- 
sive during period D,; was not sage 
long enough to be included i 
with diastolic pressures above 120 mm. 
Hg responded (47% 


n period 


Percentagewise, as many 


after one month of 


therapy as did those with diastolic 
pressures between 100 and 120 mm. 
Hg (46%). However, except for 2 pa- 
tients, a reduction in blood pressure 
to normotensive levels was obtained 


only in those patients with less severe 
disease. Although, after a longer period 
of follow-up, the response de- 
creased from 46 to 32% in the Group 2 
patients with lower diastolic pressures, 
this did not occur in Group 1 patients 
with higher diastolic In the 
latter instance the percent responding 
actually increased from 47 to 68%. The 
patie nts in this study with moderate to 
marked renal and cerebral impairment 
showed a tendency toward non-respon- 


rate 


pressures. 


siveness from the st: indpoint of blood 
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pressure reduction. Those with mild 
involvement were more 


responsive 
Table | 


retinopathy showed a definite tendency 


Phe patients with Grade 3 


toward non-responsiveness. 


1¢ etrects with 
ther Fable 3 
been compared with thos 
tre the 


ul 


Si associated 


reserpine py are listed in 


Phe h ive 


Currm? during 


il 


atment with 
None of the 


be en serious OI 


extract 
in 
reduction 


vacitating \ 
erved in the majority of the 


pulse 


patients and this was defined as a 
decrease of 10 or more beats per min 
ute when compared to the control 
value Phe pulse rate during the rapy 
was frequently below 60 beats per 
minute The degres ind frequency ol 
slowing otf the pulse rate did not dé 
Crease with the longet period of follow 
up (D.). Sedation was a common man 


if station during the rapy consisting of 


mild to moderate drowsiness, general 
relaxation ind loss oft initiative and 


pep . Phe rrequency and severity ce 


creased with longel periods of obser 
vation 

the most trequent and bothersome 
untoward effect was nasal congestion 


which tended to decrease in intensity 


d 


despite therapy, but per 
centagewise the incidence was just as 
reat during the longer period of fol 
low-up (D it was initially (D 

in increase in appetite and significant 
weight gain occurred in approximately 


one-half of the patients throughout the 
period of ther ipy. The weight gain ap 
direct result of the 
Some patients noted 
to 


promptly when the drug 


peared to ay in 
crease In appt tite 


that the 
status quit 


appetite returned control 


was not taken for a few days. Fatigue 
and weakness were also complaints 
which did not decrease in frequency 
with more prolonged therapy, but the 
Mia 
Los 


serpentina 


Angel s. California 


IN 


PREATMENT Of} 


HYPERTENSION 
severity definitely decreased. Some pa 


t that felt 


commented 
weak to do anything, and some men- 


ents 


they too 
tioned weakness in the lower extremi 
complaint in 
bout one-fifth of the patients during 
the 
not postural. It occurred in only 3 pa 
atter ol 
therapy. A few patients developed an 


ties. Mild dizziness was a 


first month of therapy. This was 


tients one month continued 


mcrease 
but 


te mporary 


frequency ol bowel move 


ments, in every instance this was 


and not of diarrheal pro 
portions. Dysuria and impotence were 
not problems by comparison to therapy 
with ganglionic blocking agents. 
Increase in dosage of reserpine above 
2.0 mg. daily did not appear to greatly 
of 
side eftects. Comparison ol the side 
ol of 


Rauwiloid, an extract of Rauwolfia ser 


increase the incidence or severity 


reactions reserpine with those 


pentina, reveals similar findings, but 
they develop more rapidly following 
reserpine administration 

\s 
relatively short term of post-drug fol 


the of marked 


reduction in in 


i result of the combination of a 


OW up and ibsence 


blood 


tances, the manifestations of improve 


pressure HAY 


ment were not numerous. These are 
5 and a 


Table 
] 


observed a 


nown 
with 

vith Rauwiloid*. Improvement in head- 
the ot 


tients in whom this complaint was pre 


in re compared 


those uring therapy 


iche occurred in majority pa 


ented. However, in many of the pa 
tients these were not frank hyperten 
sive headaches. Angina improved in 
ene patient who also showed a signifi- 
ant blood pressure response. Conges 


tive heart failure improved in 2 pa- 
| | 


tients, one of whom also had a signifi 
blood 


Was 


cant pressure reduction. Reser 


pine merely al supplementary 


therapeutic agent in these cases, but 
the the collateral thera 


regimen for 


containing multiple alkaloids Supplied by Riker Labora- 
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peutic agents was not altered. Cardiac 
enlargement improved in only one case, 
and in 6 cases improvement in the elec- 
which 
reduction in the left 
ventricular strain pattern. No improve- 
ment in retinopathy was noted. One 


trocardiogram was observed 


consisted of a 


patient showed improvement in renal 
function; however, no significant blood 
pressure response occurred. 

ACUTE STUDIES 


INTRAVENOUS ADMIN- 


ISTRATION OF RESERPINE). The results 
in the 17, unselected, hypertensive pa- 
tients receiving reserpine intravenously 
are summarized in Table 4. Fifteen of 
the 17 patients were given only a single 
injection of the drug. One patient (No. 
15) with malignant hypertension re- 
ceived the drug on 4 occasions at 12- 
hour intervals with responses similar 
to that in Table 4. However, 
uremia progressed and blood pressure 
reduction then was no longer feasible. 
One patient (No. 16) with malignant 
hypertension and encephalopathy im- 
proved on intravenous therapy with 
reserpine for 7 days following which 
she was placed on a more permanent 
regimen. 

The 
pine was characterized by a lag period 
of one to two hours from drug admin- 
istration to blood pressure reduction 
(Mean Supine Values, Table 4). Thir- 
teen of the 17 patients (76%) demon- 
strated a significant reduction in blood 
pressure. ° Nine of the patients (53%) 
became normotensive, of whom 5 had 
control diastolic blood pressures above 
120 mm. Hg. The most marked blood 
pressure 


shown 


response to intravenous reser- 


reduction usually occurred 
about 3 hours after intravenous admin- 
istration. In the majority of the patients 
the reduction in blood pressure per- 
sisted for 5 to 6 hours after the drug 
was given. There was a postural effect 
in the patients showing the 
marked blood pressure 


most 
response. In 


Supine position 


FREATMENT OF HYPERTENSION 


one patient (No. 6 in Table 4) the 
blood pressure dropped excessively, 
and _ it 
norepinephrine for about one hour be 


was necessary to administer 
fore the blood pressure became stabil- 
ized at an adequate level without the 
support of vasoconstrictor drugs. The 
response to norepinephrine was rapid, 
adren 


crgic blockade. During the sev: ve hy 


and there was no evidence of 


potensive phase, parent wi ivr: 


tional, restless, and mark: letii agi 


The average dose of ritrave:ousl 


administered reserpine 1G nay. 
‘Two patients were given Vand 70 
mg. on separate days. On of tes 
patients was non-resporsiy 
mg. but responsive afte: 2.0 « 
other patient develop: nore aked 
blood pressure rec! ifter the 
larger dose of the drue ting chat 
greater effectiveness can be xpected 


when larger doses are emp!oved. 

The over-all effect on pulse rate is 
indicated by the mean control value 
of 79 as compared to the lowest pulse 
after dri 


of 71 per minute. The pulse rate de 


rate value administration 


ig 
creased 10 beats or more per minute 
in only 5 of the patients indicating that 
the pulse slowing effect was not as 
pronounced after acute intravenous ad 
ministration of reserpine as after the 
chronic oral administration 

The most prominent side effect was 
sedation as manifested by drowsiness 
and somnolence, being evident in 12 
(70%) of the patients. Five (30%) of 
the patients developed mild nasal con 
gestion, and 3 (18%) mentioned a sen 
sation of hunger. Several patients de 
veloped conjunctival injection. These 
side effects were usually noted about 
the time of the onset of blood pres 
sure reduction but rarely persisted for 
more than one to two hours. The dis- 
appearance of the somnolence usually 
was not accompanied by an evident in 
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crease in blood pressure, indicating that 
the sedation was probably not respon- 
sible for the blood pressure reduction. 
This is further supported by the pa- 
tients who showed a postur: il blood 
pressure response, 

PHARMACOLOGY. The ex- 
act way in which reserpine reduces the 


Discussion. 


blood pressure is not known. Both 
clinical and laboratory evidence seems 
to be in favor of a central type of 


evidence is 
orthostatic 
hypotension which is a prominent com- 
ponent of peripherally acting agents, 
both ganglionic 
blocking 


obtained 


clinical 
significant 


best 
the absence of 


action. The 


as well as adrenergic 
In the patients who 
a rather marked reduction in 


agents. 


blood pressure, some orthostatic effect 
was sometimes observed, but this was 
not marked. This response has also 


been noted with Rauwiloid?4 
Sedation 
sedative 


The drug has a prominent 
action, but somnolence is not 
as in the case of barbitu- 


rates. However, if the dose of reserpine 


as promine nt 
is adequate, somnolence is frequently 
observed. This response is usually not 
initial dose ex- 
y. After several weeks 
administration the can 
be further increased in an incremental 
fashion, without producing a remark- 
able increase in the soporific or the 
effects. Tolerance tends to de- 
velop to the sedation, but in a few pa- 
tients it persists. When somnolence is 
it occurs within 3 to 7 days after 
and if the 
it is relieved in about the 
same period of time. The onset of this 
effect is more rapid after reserpine than 
with the 
disappearance 


prominent unless the 


ceeds 1.0 mg. daily. 


of drug dose 


sedative 


seen, 
onset of medication, drug is 


discontinued, 


whole root extract as is its 
after discontinuation of 
therapy. 

It has been suggested that the blood 
pressure reduction resulting from reser- 
pine is due to its sedative properties. 
However, the sedative effect on our pa- 
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tients usually diminished or ee 
ed after prolonged therapy without < 
concomitant increase in blood pressure. 
Also some patients showed a significant 
blood pressure response without any 
evident sedation. Additional observa- 
tions after intravenous administration 
of reserpine have usually shown a dis- 
appearance of sedi ation before blood 
pressure reduction has subsided. 

Another suggestion has been that the 
Rauwolfia extracts depress the basal 
metabolic rate. Eight patients were 
studied before and after receiving Rau- 
wiloid (which contains a high per- 
centage of reserpine) employing basal 
metabolic rates and radioactive iodine 
uptake studies as indices of depressed 
metabolism. There was no significant 
difference between the control and 
post-drug observations”. 

Cardiovascular Effects. Reserpine 
reduces the blood pressure in the 
dog'®° much as it does in patients 
with hypertension. This response has 
been used by Cronheim and his asso- 
ciates! for In this standard- 
ization, the blood pressure is measured 
before and after the drug has been 
given to dogs for 6 days. These observ- 
ers found that a dose of 25 to 50 gamma 
per kilogram of body weight consis- 
tently reduced the blood pressure and 
pulse rate. This closely parallels the 
clinical observations that a dose of 2 
mg. per day should be used if maxi- 
mum effect is to be obtained when this 
drug is used therapeutically for the 
treatment of hypertension. The dose 
response curve to the extract Rauwiloid 
is apparently identical with reserpine 
except for the dosages employed’. 

The v vasopressor response to stimula- 
tion of the central end of the vagus 
nerve is blocked by reserpine suggest- 
ing that vasopressor reflexes from the 
periphery are depressed** after medi- 
cation. Furthermore, stimulation of 
the peripheral end of the vagus pro- 


bioassay. 


| 
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duces the tvpi ul hypot nsive para rease intestinal activity but not to the 
svmpathomimetic ) re sponse indicating ame degree that Rauwiloid does 
th ibsence ot cholinereic blockad Re nal fects. Renal h modyvnamics 
Phe reflexes which maintain blood ind electrolvte excretion rates have 
pressure when changing from the su been studied after intravenous adminis 
pine to the upright position are not tration of reserpine to dogs and atte 
ltered significantly by reserpine. As — intravenous ind oral administration to 
result, orthostatic hypotension is not hypertensive patients Phere was no 
t major consideration, However, pres significant alteration in dogs. In pa 
sor reflexes arising above the medulla tients with hypertension, renal blood 
nd trom. the carotid sinus®:* ire flow. vlomerul ir filtration rate ind the 
blocked by reserpine, which suggests renal excretion of water and electro 
hypothala 11K bloc king action of lvtes were not altered s tificantly afte 
vasopressor it pulse ; The bradveardia chronic oral administration of the drug 
is not vagal in origin since this response — However, after intravenous idministra 
is not blocked by atropin« ind th tion glomerular filtration rate was 
pulse rate does not return to control slightly depressed it the point of maxi 
values following atropine administered mum blood pressure reduction Phere 
intravenously. However. there is some is no evidence of renal toxicity 
increase in the pulse rate, usually to CLINICAL OBSERVATTIO Reserpine 
point about | If wav between control only moderately potent its ability to 
values and the values observed befor reduce blood pressure fter chroni 
atropme idministration This iS oral \dministration Howevet TeW 
sharp contrast to th bradveardia hypertensive patients how a marked 
which follows veratrum viride admin blood pressure response v ith a mild to 
istration. When atropine is given in moderat pr stural effect when the drug 
the latter instanc the pulse rate re 1S idministered intravenously Phi 
turns to ind frequently exceeds thi blood pressure respor I llowin both 
contro] \ . The re 18 no ¢ vice nce to routes of idministi IS slow Woon 
SUL st th it produ es adre n et to 7 davs | nd to how 
blockade® or blockade of injected intrave nously This ] riod lye 
epinephrine In tact. there is evidence tween administration nd effect re 
that the response to epinephrine is mains un xplained The side effects 
somewhat enhanced® by Rauwolfia ser ire also slow in onset afte both routes 
pentine of administration and have not thus 
The cardiac output is not altered sig far been serious or incapacitating 


nificantly following the administration They have rarely been responsible for 


of reserpin After intravenous ad discontinuation of therapy. Bradycardia 
ministration of the drug, the cardia was not observed as frequently aftet 
output was quite variable ind was intravenous as after oral administra 
sometimes reduced during the period tion. However, the intravenous study 
of biood pressure reduction. However was for the most part atte1 single in 
these alterations were of brief duration jections. Bradycardia may be more 
nd were usually of little consequence promine nt uter more prolonged ad 

Gastrointestinal Effects. Diarrhea has ministration lolerance tends to de 
been observed with large doses of Ve lop to the side effects from. oral 
Rauwiloid Reserpine likewise — in reserpine with the exception of brady 


creases gastric secretion and may in cardia. Tolerance has not been clearly 
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demonstrated thus far as to the effect 
on blood pressure reduction. 

As a result of slow onset of effects, 
both beneficial and untoward, and the 
absence of incapacitating side effects, 
dosage titration is difficult. It appears 


blood 


pressure reduction is not increased by 


from this study, however, that 


incremental increases in doses of reser- 
pine orally above 2.0 mg. daily. Intra- 
venously, it is possible that doses above 
5 

Z.U 


marked blood pressure reduction than 


and 3.0 mg. may produce more 
were noted here with doses of 1 to 3 
mg. This requires further investigation. 

Table 5 
other 
ducing the blood pressure in patients 
with hypertension. The adrenergic and 


compares with 


which 


reserpine 


agents are used for re 


ganglionic blocking agents are much 
more potent in this respect. However, 
the and 
effects are correspondingly greater. The 


incidence severity of side 
results with reserpine 


with 


are comparable 
obtained with the other 
centrally acting agents such as hydrala- 
and derivatives, but 
the effects less 
prominent and not incapacitating. The 
results are also comparable with those 
obtained with extracts of Rauwolfia 
(Rauwiloid) containing 
multiple alkaloids. However, the on- 
set of blood pressure reduction and side 
effects is notably more rapid follow- 
ing reserpine administration. 


those 


zine veratrum 


again toxic side are 


serpe ntina 


RESERPINE IN 


rREATMENT OF HYPERTENSION 
Summary and Conclusions. |. Sixty- 
two patients with hypertension have 
been treated with reserpine as out- 
clinic patients for one to 7 months. The 
patients were divided into 2 groups 
diastolic 
arterial blood pressures between 100 
and 120 mm. Hg and those with dias- 
tolic pressures in excess of 120 mm. Hg. 
2. Approximately half of the pa- 
tients treated obtained a significant re 
duction in blood but 2 
ot the patients who became normoten 


namely, those with control 


pressure. All 


sive were from the group of patients 
with less severe disease. The patients 
who were treated for one to 2 months 
obtained equally as good results as 
those who received the drug for 2 to 
7 months. There were no serious side 
reactions observed. 

3. Doses of one to 3 mg. of reserpine 
were administered intravenously to 17 
Thirteen of 
demonstrated a significant reduction in 


patients. these patients 
blood pressure about | to 4 hours after 
administration of the drug and half of 
them became normotensive. 

4. Reserpine appears to lower the 
blood pressure through actions other 
than those related to its sedative prop- 
erties. 

5. There is little difference between 
reserpine and extracts of Rauu olfia ser 
pentina containing multiple alkaloids 
when compared as to side reactions and 
blood pressure reduction in patients 
with hypertension. 
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OBSERVATIONS ON THE 


METABOLIC 


TRANSFORMATION AND 


EFFECTS OF PHENYLBUTAZONE IN SUBJECTS WITH 
HEPATIC DISEASE 


By Murray WeINER, M.D 
PHEODORE CHENKIN, M.D 
AND 
1. Burns, Pu.D 
\ York Un Medical D ( iter rial Ho tal 
New Yorl Section ( | PI gy, National 
PHENYLBUTAZONE is a potent anti et Lin t 
rheumatic ent which is capabl of ied by 
produc several undesirable sid mat 
effects. Littl known about the fac- bilirul tot nediat ind 
tors that determine which of a group rect delayed roml time 
of individuals will develop an unde be ole nd | 9 MN alkali | 
sirable reaction to the drug The pos ut » tent 
sible role of disturbed liver function in 
altering th physiologic disposition, Results. 1) COMPARISON OF RATES O1 
nd theret the response to phenyl- BIlOTRANSFORMATION. ‘Ten normal sub 
butazone I not been investigated jects (average weight, 142 Ibs.) and 11 
Converse little is known about the subjects with clear-cut clinical and lab 
influen¢ yt phi nvlbutazone on liver oratorv evidence of advanced Laen 
function spite of the wide clinical nec’s cirrhosis (average we ight, 155 
use of the di The problem is accen lbs.) were given a single oral S00-mg. 
tuated by conflicting reports concern dose of phenylbutazone‘ and the drug 
ing the frequency of disturbed liver plasma levels were determined at vat 
function in arthritic subjects prior to ious times over a period of 6 days 
medicat This papel describes Previously re porte d data indicated that 
some bservations in patients with phenylbutazone is rapidly and com- 
live! i to whom phenylbutazone pletely absorbed from the gastrointes 
was lministered. Two factors were — tinal tract?. In all individuals in both 
studied: 1) The rates of biotransforma sroups the peak plasma level was 
tion ol the drug mn subjects with ad- reac hed in about 9 hours and the sub- 
vanced liver disease as compared to the sequent fall of plasma concentration 
normal. 2) The influence of long-term jn each subject was at a constant rate. 
pheny!but LZOIM therapy on liver fun The rate of fall in each subject was 
tion UW ubjects with pre- xisting calculated by the same method as de- 
hepatic disease scribed previously Table 1 summar- 
Methods: Phenylbutazone plas oncen. izes the results. The rate of fall of 
tior easured by_ the thod of plasma levels was somewhat faster in 
I ne was administered ip ules containing 200 mg. of din supplied through 
Geigy Pharmaceuticals, New York, N. ¥ 
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the cirrhotic group. Statistical analysis, 
however, indicated that the probability 
of the difference being significant is 
only 0.5; that is, there is one chance 
in two that the difference noted is due 
to chance alone. 

2) THE EFFECT OF LONG-TERM PHENYL- 
BUTAZONE ON LIVER FUNCTION IN. PA- 
MENTS WITH CIRRHOSIS. Nine patients 
with Laennec’s cirrhosis were selected 
for this study. Patients with frank 
ascites were excluded because of the 
sodium and water retention which may 
accompany re peated administration of 


Phenylbutazone was administered in 
doses of 400 to 800 mg. per di ay sO that 
a plasma level of about 100 mg. per 
liter was maintained for 5 months in 
f patients, and for a minimum of 1 
month in the others. The relationship 
of plasma level to dose during main- 
tenance therapy was not significantly 
diflerent from that previously noted in 
subjects without liver disease*. The ad- 
ministration of phenylbutazone was in- 
terrupted in one subject because of ex- 
cessive gain in weight due to fluid re- 
tention, and in a second subject be- 


PABLE t COMPARISON OF THE DISPOSITION OF A SINGLE DOSE (800 MG.) OF 
PHENYLBUTAZONE IN SUBJECTS WITH ADVANCED LIVER DISEASE As COM- 


PARED TO NORMAL INDIVIDUALS 


Rate of Disappearance of Phenylbutazone from Plasma 


Vormal Subjects 
Rate 
Patient per day 
Vr 
Kr 20) 
14 
lay 12 
Ch 20 
20 
$l 
(| 20) 
Mi 
21.0 


phenylbutazone. Subjects with mark- 
edly impaired liver function tests were 
also excluded, since it would be very 
difficult to detect any possible adverse 
influence of the experimental factor. 
However, all subjects included in the 
study presented a well documented his- 
tory including physical and laboratory 
findings which clearly indicated the 
diagnosis of cirrhosis. In 3 subjects the 
diagnosis had been further confirmed 
by liver biopsy: Liver function tests 
were repeated every other week for a 
control period at least one month, 
ind for the duration of the study. 


( trrhotu SUD EC ts 
Rate 
Patient per day 

Mo 14 
Carr 25 
To 34 
Can 26 
39 
Ma 17 
Be 44 
Mx 2) 
Ke 
Carn 10 
24 

27 .9 

9.2 


cause of hematemesis related to esoph- 
ageal varices. In none of the patients 
was there any significant change in any 
of the liver function tests during the 
period of observation. Table 2 presents 
the initial and final liver function test 
values of the 4 subjects who received 
phenylbutazone for 5 months. It should 
be noted that all the above subjects had 
at one time or another been shown 
to have severe liver disease, although 
some of them at present do not sh v 
disturbed liver function. 

Discussion. The liver is the major site 
of biotransformation of many drugs. 


h 


WEINER, 


The physiologic disposition of these 
drugs may, therefore, be expected to 
In 


man, no significant amounts of phenyl! 


be altered by severe live disease. 
butazone appear in the urine, although 
several as vet unidentified metabolites 
ol Pre 


liminary results of in vitro experiments 


the drug have been isolated. 
in our laboratory using tissue slices and 
that the liver 


probably the major site of metabolism 


homogenates indicate iS 


CHENKIN, 


BURNS: 


liver 


ot 
disturbances. However. if phenylbuta- 


drug sensitivity resulting in 
zone had any significant hepatotoxic 
action it presumably would be demon 
strable in this selected group of cir 
rhotic subjects. None of the liver func 
tion tests showed a significant change 
for the worse in these patients mam 
tained on phenylbutazone therapy. 

Summary. |) The of 


formation of phenylbutazone by 10 pa- 


rate biotrans 


ot ph nvibutazone. Hf liver disease tients with far-advanced cirrhosis was 
PABLE 2.—COMPARISON OF LIVER FUNCTION TESTS IN 4 SUBJECTS BEFORE AND 
IMMEDIATELY AFTER A 5-MONTH PERIOD OF CONTINUOUS PHENYLBUTAZONI 
THERAPY 
Ceph. Fl ) 0 
10) ) 1) 12 2 
mu lu ] ) 4 & 12 1.4 
LG Rat >. ( 1.5/2.4 1/4.8 ) » 8 5.02 
holeste ++ 0 16 202 
Alk. Phos 
K.A. [ 4 ) ( 11.8 
Proth. Tir 
Whe Is Is 1s 
blocked an important metabolic route, not found to be significantly different 


one would expect the rate of disap 
ot to be 


slower in subjects with severe cirrhosis. 


pearance phenylbutazone 
lhe data pres nted in the first portion 
ot fail 
strate slowing of the rate of bio 
transtormation of phenylbutazone by 


this communication to demon- 


any 


subjects with advanced Laennec’s cir 
rhosis 
The 


hardly 


could 


expected to prove oO} dis 


small studied 


be 


prove the existence of rare instances 


group 


from that of normal subjects. 


> 


In 9 cirrhotic patients maintained 
on phe nylbutazone therapy for 1 to 5 
there ot 


furthe) impairment of liver function. 


months. was no evidence 


Conclusion. Severe cirrhosis does not 
alter the 


biotransformation. 


rate of phenyl! 
The 


periments reported here show no evi 


significantly 
butazone x 
dence of any hepatotoxic effects due to 


pheny Ibutazone. 
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Durinc the past decade information 


regarding the life span of red blood 
cells has been widely used in the eval 
uation of hemolytic anemias!*. Most 


with the 
Ashby technique utilizing differential 


studies have been made 


agglutination to determine the survival 
of transfused red cells in the recipient 
\fuch 
from this procedure, especially in the 
understanding of pathology and ther- 
apy in patients with acquired hemolytic 
anemias. This method will continue to 
be of great value clinically when one 
can anticipate that the red cells of the 
the 


same physiologic changes. However, 


information has been gained 


donor and recipient will follow 
this procedure is of limited value in 
evaluating the life span of red cells in 
those patients with red cell defects in 
which the donor red cells do not ac- 
quire the same abnormalities. Abnor 
mal red cells of such patients have 
been transfused into normal recipients 


to demonstrate shortened red cell sur- 


This study was aided in part by a 


rrant 
2690 nd leo | ] 
yw ind Was aisoO supported 


Peter Bent Brigham Hospital 


10 


grant 


vivals. However, in some instances an 
adequate volume of red cells is diffi 
cult to obtain from anemic patients for 


this procedure, ol recipients such as 


infants or small children have been 
used to obtain an ade quate percentage 
ol transfused red cells for accurate 


counting by the differential agglutina 
tion technique. 

Studies 
chromate 


radioactive sodium 
(NaoCr°'O,) for the deter 
mination of red cell volume measure 


ments have shown that this isotope re 
mains attached to the erythrocyte for 
This 
experience suggested that this tech 
nique might be applied to the measure 
ment of red cell life span utilizing the 


a considerable period of time’. 


patient's own red cells. To investigate 
this possibility an examination was 
made of the rate at which Cr*! labelled 
red cells disappear from the circulation 
in healthy volunteers and in patients 
with various hematologic disorders. In 


some instances the survival of Cr®! 
from the United States Public Health Service 
from the Atomic Energy Commission to the 
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tagged red cells has been compared 
with simultaneous Ashby studies. Since 
this study was completed similar re- 
sults have been reported from other 


| ‘boratories* 


Methods and Material. 1. pReEPARATION OF 


hep CeLLs. The technique of withdrawing, 
labeling and reinjecting the blood was _ es- 
entially the same as that described pre- 
viously!®. The patient’s blood was incubated 
with less than 10 micrograms of chromium 
per ce. of red blood cells containing approx 


imately 100 microcuries of Cr®! activity. 
Usually 30 cc. of whole blood was withdrawn 


into the plastic bag with heparin as the anti- 


vagulant The blood was incubated with 
the sodium chromate tracer at room tem- 
perature for one-half hour and, after the addi- 


tion of 50 mg. ascorbic acid, was reinjected. 
Lhe red cell volume determination was done 
on some of the patients!” The. initial speci 


ollected from. the 


men wa recipient one 
hour after 


half the tagged red 
cells and further samples were collected from 
the patient either until the radioactivity had 


injection of 


disappeared or it was not feasible to follow 
the patient longer. Radioac tivity was meas 
ured in intillation counter. The results 
were expressed as counts per minute per 


of whole blood corrected for decay to zero 


time These values have 


he en ¢ xpressed as 
i percentage of the initial Cr! 


tained one-half hour after the tagged red cell 


value ob- 


unpl was infused 

The lite span of transfused red cells was 
determined in 3 normal volunteers concur- 
rently with the Cr®! tagged red cells and 


Whole blood 
was obtained from normal Group O donors in 
bags. The chromate 
into the plastic bag and the 
is allowed to incubate for 
Ascorbic added _ to 
blood and the plastic bag was 


Ashby differential agglutination 


plasti sodium 


was introduced 
whole blood 
One half 


the whol 


Was 
hour. aac id was 
centrifuged to remove plasma, and the red 
cell mass was given to blood Group A recip- 
ients over a one-hour period. Differential ag- 
‘lutination was done by a modification of the 
method of Young et al.1}, 


HEMATOLOGIC sTuDIES. Laboratory pro- 


edures outlined by Ham were used for 
liagnosis® The patients with congenital 
hemolytic iunemia associated siblings 


with this disease, and showed the diagnostic 


hanges in the osmotic and mechanical fragil- 
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ities of red cells when. sterile samples of 
defibrinated blood incubated for 24 
hours at 37° C. The clinical diagnosis of 
myeloid metaplasia was confirmed in all in- 


were 


stances by myelofibrosis of the bone marrow 
as well as the associated leukoerythroblastic 
peripheral blood findings. The patients with 
hypoplastic anemia had hypoplasia of all bone 
marrow components as determined by surgi- 
cal trephine biopsies as well as pancytopenia 
of the peripheral blood. The diagnoses of 
thalassemia minor and lymphatic leukemia 


were made by clinical, bone marrow, and 
peripheral blood studies. 
Results. NORMAL RECIPIENTS. Five 


normal male volunteers had their red 
cells tagged with Cr®! and the radio- 
activity of the blood was followed for 
approximately 100 One may 
observe in Fig. 1 the exponential loss 
of radioactivity during this period of 
study. A mean curve of these 5 studies 
has been constructed for comparison 
with other cases. It represents the dis- 
appearance of Cr®°! from the red cell 
fraction of whole blood. However, the 
venous hematocrit measurement re- 
mained constant within a range of 

1.3%. Hence the curve for whole 
blood is similar. When these results 
are plotted on semilogarithmic coordin- 
ates a linear function is obtained (Fig. 
2). The linear loss of Cr! activity is 
reproducible over the time interval 
in which 50% of the radioactivity has 
disappeared. For this reason, the half- 
life of the tagged cells has been used 
for purposes of comparison in the clin- 
ical studies as the time when 50% of 
Cr®! activity has disappeared from the 
tagged red cells. The mean _ half-life 
of the Cr! tagged red cells in these 
5 normal recipients was 26 days with 
a range from 23 to 30 days. 

Three normal recipients had survival 
studies of chromium tagged red cells 
and Ashby differential agglutination 
studies done simultaneously*®. The 


days. 


Dr. John G. Gibson performed the Ashby differential agglutination studies and generously 


urnished the data for these observations. 


| 
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\ 
ays 
g, | Ch l of Ci tagged red cells in 5 healthy adult males. The initial percentage 
lue of Ci etermined one-half hour after reinjection of the tagged red cells \ mean 
rve tr Cre ictivity has been drawn through the pl tted values 
as 
4 
3 4 5 « 8 90 x 
Time in Days 
Fig, 2 Same adult male subjects as charted in Fig. 1 Phe percentage of Cr°! activity of the 
igged red cells is plotted on semilogarithmic scale. The identification of each subject has the 
] 


Sanne svmbol in Figs lL and 
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Ashby 
SO- to 90-day period. By extension of 


curves were followed over an 
the mean Ashby curve, a normal life 
span for the red cells of 110 davs was 
Phe half-life of the 
chromium tagged cell curves was 32.5 
This half-life value is 
than the 


obtained. mean 


Gays (Fig. 3 ) 


slightly higher results ob- 
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and Ta observed half-life of red cells 
by the Ashby technique. The formula 
was solved utilizing a mean half-life of 
Ashby 55 days and mean 
half-life Cr°! value of 32.5 days for Te. 
A value of 79 days for the half-life 
elution of Cr®! was obtained. This is 
comparable to the previously reported 


survival of 


tained above when the volunteers own © results®*’ 
red cells were tagged. CLINICAL stuptes. Table 1 summar- 
Ashby 
he 
\ 
e 
\ . 
rvivol ir 
Red ell 
> 
» 
« 
. 
. 
4 be 
Time in Days 
Fig. 3 Phe survival of Cro! tagged normal donor red cells followed concurrently by Ashby 


differential agglutination in 3 normal male recipients for an 50 


centage 


Phe heavy dotted line is the 


to 90-day pe riod. The per 


values plotted represent Cr°! activity and unagg¢lutinated red cells in whole blood 
same mean curve of the 5 adult males plotted in Fig. 1 for 


comparison. 


The mean half-time for the elution 
of Cr! from the red cell in the 3 re- 
cipients in which Ashby studies were 
done was calculated from the following 
formula: 


half-life of 
Cr°! half-life 


Where Tt elution 


Te observed 
°W e are 
studies. 


indebted to Drs. L. 


izes certain clinical data of the pa- 
tients studied with hematological dis- 
orders. Patients are categorized as to 
specific diagnosis for discussion of the 
results obtained. 

CONGENITAL HEMOLYTIC ANEMIA®. 
Four patients with this disease were 
studied before and after splenectomy. 
No patient had experienced a hemo- 
lytic crisis prior to study, and they 


K. Diamond and Doris Howell for their cooperation in these 


l ] l 
TA 


READ, 


maintained constant hematocrit values 


during the period of observation 
Table ] Patients were not studied 
for at least 10 days after splenectomy”. 
There was a marked increase’ in 
the disappearance of the patients’ 
tagged chromium cells prior to splen 
ectomyv: The mean half-life in 3 pa 


tients was 11.5 days, while in the other 


WILSON, 


GARDNER: 


a shortened 


J. D. and F. M. 


Cr! survival preoperatively but had 


shows d 


no evidence of this increased hemolysis 
atter splenectomy as can be observed 
in Fig. 5. The red cells in patient W. 


E. had a slightly half-life, 


and this patient was not able to main- 


reased 


tain adequate peripheral blood values 


with this slightly accelerated rate of 


patient it was 19 days. All patients had blood destruction. Ashby studies done 
‘ 
Lr 
\ 
K.M > 4 
a 
\ 
\ 
} 
» 
¥ 
| 
8 
a 
L | 
Time in Days 
Fig. 4 Cong tal Hemolytic Anemia. Survival of Cr! tagged red cells before and after 
percentage of C1 activity is plotted on semil thmic coordinates in 
the figure and all following studies 
normal peripheral blood values after in patients F. M. and W. E. before 


the half-life 


span of the chromium tagged red cells 


splenectomy and mean 
was of 30.5 days (Fig. 4). 
MYELOID METAPLASIA. Three patients 
studied. two before and all of 
them after splenectomy. Patient F. M. 


was followed only for a short period 


were 


betore surgery because severe epistaxis 
necessitated 
Both patients 


from thrombocytopenia 


multiple transfusions. 


splenectomy were in agreement with 
these observations, although they were 
not done concurrently with the chro- 
mium measurements 
fHALASSEMIA MINOR. Only one study 
was made in this disease. The patient 
had a long history of marked splen- 
abdominal 
was 


omegaly associated with 


discomfort. 


Splenec tomy 
formed in association with a cholecys- 


per- 
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tectomy for pigment stones. The diag- 
nosis of a Cooley's trait had been made 
before survival study was performed. 
One would conclude that his splenec- 
tomy was an aid in controlling blood 
destruction, for the half-time survival 
period of tagged red cells increased 
from 15 to 25 davs following surgery 
Fig. 6 
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cells of the recipient but rather those 


red cells surviving from previous 
transfusions. By extrapolation of the 


disappearance curves, these patients’ 
had a_ half-life 


of 26 and 25 davs. The third patient 


ervthrocvtes survival 
F. P. had severe hypoplasia of the bone 
the 


studies were performed 


these survival 


A half-life of 


marrow vat time 


x 
* 
x 
2 r 
“( 10 20 30 40 2 6 
Time in Days 
Fig 5 The survival of Cr5! tagged red cells of 3 cases of myeloid metaplasia. In 2 patients 


studied before 


had half life 


HYPOPLASTIC ANEMIA. Two patients, 
and. V. W.. 


of this disorder were studied 


with a long history 
by this 
Both had received numer- 
ous transfusions. The length of time 
that red cell survival could be fol- 
lowed was limited by the need for ad 
ditional transfusions. In 
tagged red cells do not 


technique 


essence, 
represent 


splenectomy the initial disappearance rates were exceptionally rapid but after 
operation they were considered normal. One patient, W. E 


, studied 6 months postoperative ly 


survival of 23 days to suggest a slight increase in rate of red cell destruction 


her red cells was 21.5 days (Fig. 7 

This period was shortet than observed 
in other patients. Six months later the 
patient developed lymphatic leukemia 
associated with increased red cell de- 
struction. This case is classified as hy 
poplastic anemia because no other di 
the time 
when the Cr*! survival study was done. 


agnosis could be made at 


he 


100k 
10) 
eo Splenectomy 
Before After 
o—o 
q 
SOF 
= 
c 40 
4 
30 
= 
20} 
q 10 20 30 40 50 60 
Time in Doys 
6 \ study of a patient with thalassemia minor before and after splenectomy. The half- 


e of the Cr°! tagged red cells initially was decreased. Following splenectomy the red cell 
survival is normal with a Cr51 half-life of the red cell of 33 days. 


VWe 
PR 
t 
\ 
30} 
Whole Blood \ 
Red Cells 
15 
0 10 20 30 40 50 
Time in Days 
7.—Hypoplastic Anemia. The Cr5! activity of whole blood suggests a normal red cell 


rvival in patients L. E. and V. W. Patient F. P. eventually was diagnosed as lymphatic 
ikemia. The Cr5! activity of the tagged red cells in this case may suggest increased blood 


struction. Two patients have the Cr5! activity of the red cells plotted to compare with 
the radioactivity of whole blood. See text. 
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ln re trospect her underlying disease ¢valuate the changes in blood destruc 
probably accounted for the shortened tion. The half-life of the tagged red 
Cr! half-life of her red cells cells increased from 7 to 10 days 
ACQUIRED HEMOLYTIC ANEMIA. ‘Two One patient with uremia and anemia 
patients with severe hemolysis were was studied. The half-life of the C1 
bserved. Patient B. E. had chronic tagged red cells was 23 days. Although 
nphatic leukemia with rapid blood this value is slightly lower than the 
estruction and positive Coombs’ test mean half-life observed in normal vol 
\ concurrent chromium survival was unteers, the change is slight to suggest 
sol 
| 
20 
sl 
Time in Doys 
i Acq iy ti rhe ia associated with chroni lymphatic leul ia \ compa! 
* tagged red cells followed concurrently by Ashby differential agglu 
iti t t. The ordinate represents the percentage of Cr®! activity ind unagglutin 
1 re tt n semilogarithmic scale. Red cell destruction was rapid with a 50% 
Ashl | t 2 davs and half-life of the Cr®! tagged red cells between 2 and 3 days 
compared with an Ashby survival over that the anemia is associated with im 
. 6-day period. The donor blood was paired erythropoiesis rather than in 
prepared in the same manner in which creased red cell destruction. However, 
Ashby and chromium studies were no final conclusion can be made from 
done in normal rec ipients as noted pre- this study. 
viously. As can be seen in Fig. 8 there Discussion. A reproducible pattern 
good agreement of the 2 procedures of red cell survival can be obtained in 
over the short time interval. Patient normal volunteers whose red _ cells 
WwW. O followed before and after have been tagged with radioactive so- 
irge oral doses of cortisone acetate to dium chromate. An exponential decline 
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in radioactivity coexists with a normal 
linear survival as measured by the 
Ashby technique. These characteristics 
constitute indirect evidence against 
both reutilization of Cr®! by red cells 
and the preferential tagging of a select- 
ed age group. The disparity between 
the Ashby and Cr®! curves has been 
attributed to elution of chromium from 
the red cells. Necheles et al.® calculated 
trom their in vitro studies that Cr®? 
leaves the cells at an exponential rate 

about 1% per day. These results are 
similar to the observations of Ebaugh 
ef al. The data obtained in the present 
study of 3 volunteers is in substantial 
agreement and indicates a half-life of 
79 days for the elution of Cr®! 

The mean half-life for the red cells 
of 5 normal male volunteers was 26 
days. This ery is shorter than the 
mean half-life of 32 days that Necheles 
et al” in 5 studies. These dif- 
ferences cannot be explained at the 
present time, but the more gentle man- 
ipulation of the red cells by the plastic 
bag technique may preserve older 
tagged red cells which would disappear 
more rapidly from the circulation. 

The progressive elution of radioac- 
tivity over a 75- to 80-day period 
coupled with the safe dosage require- 
ments makes it difficult to obtain ac- 
curate data concerning old red cells. 
For that reason the time at which 50% 
of the initial amount of radioactivity 
remains (half-life) has been selected to 
express variations in different red cell 
life spans. This expression is not com- 
pletely satisfactory as in some disorders 
a strictly exponential disappearance 
curve is not obtained. 

The chief factor leading to the 
ste ady reduction in the percentage of 
Cr®! present in unit volume of red cells 
or whole blood is undoubtedly the 
entry of newly formed red cells into the 
circulation and the consequent dilution 
of the labelled cells. In normal 


SODIUM CHROMATE 1) 


subjects the hematocrit and the red 
cell volume remains approximately 
constant. In complete aplasia of the 
marrow no dilution of the labelled 
cells with new red cells would occur. 
Therefore, provided no differential de- 
struction of labelled cells occurred the 
disappearance curve would be rela- 
tively horizontal aside from the elution 
of Cr®!, as long as there were red cells 
left to count. In such circumstances the 
red cell mass and hematocrit would be 
falling steadily and the absolute 
amount of Cr! in the blood would 
consequently — be reduced. However, 
the amount of Cr*! per unit volume of 
red cells would remain constant aside 
from the daily 1% elution. Such a hypo- 
thetical situation probably never arises 
but is approached by the hypoplastic 
anemias (Fig. 7). In these disorders 
the red cell disappearance curves are 
found to be flatter than normal. The 
lack of information regarding the exact 
number of new cells being produced 
makes it impossible to determine how 
much the decline from the horizontal is 
due to elution, dilution, or other fac- 
tors. In these patients the hematocrit 
and red cell volume are low and thus 
any new cells being produced enter 
a small pool and have a greater dilut- 
ing effect. This factor becomes pro- 
gressively more marked as the hemato- 
crit falls and probably accounts for 
the steeper slopes seen towards the 
end of the study. A more accurate ap- 
preciation of the rate of Cr°! decline 
thus can be obtained from the fall in 
whole blood Cr® concentrations. 
Previous studies have intimated 
that red cells from patients with con- 
genital hemolytic anemia show a 
shorter than normal life span when 
transfused into normal individuals. 
These observations were made on re- 
cipients with intact spleens. Thus 
Loutit and Mollison* have reported, 
using the Ashby method, half-lives of 


l 
S 
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15 days. If Ci 


red cells in the same man 


} and IS eluted 
trom these 
ner as in the normal red cell, it is 
possible to uss the previously described 
calculation to predict the Cr°! 
\ mean Ashby 50% survival of 10.6 davs 
has been taken from Loutit’s 


Phere fore 


survival. 


studic S 


An expected half-life of 


davs 


is obtained. If one excludes from 
Loutits study the lowest value of 
davs then the predicted C1 halt-lite 


becomes 11.8 davs. Three of the 4 pa 


tients with congenital jaundice studied 


with Ci showed a_ shortened red 
cell survival with a_ half-life of 11.5 
davs This \ COMPares tavorably 


with the above prediction 


After spl 


ectomy all patie nts had a normal typ 
or Cr tagged red cell 

halt-life of 30.5 davs 
that the 


mally in the 


survival with 


The S¢ 


red cell survives not 


studi 
indicate 


patient w ith congenital 


hemolytic jaundice after splenectomy 


The normal Cr*! survival curves sug 


gest that the rate of Cr’ elution 
from normal and the abnormal red 
cells in this disorder is essentially 
equal. 

Similar observations were made. in 


myeloid metaplasia. Clinically these 
patients showed rapid destruction of 
red cells and required frequent trans 
patients KF. M. and W. 
cell had 


demonstrated by studies 


tusions. In 
survivals 
Ashby 
before splenectomy. The Cr*! studies 
that the abnormal red 
cell seen 1n this disordei with its mark 


shortened red 


been 
indicate ( Fig. 5 


ed variation in size and sh »pe also has 
» shortened survival period. A normal 
type of Cr! survival was seen in 2 pa 
tients after splenectomy. However, one 
othe patient, W. E.. 


a slight decrease in the Cr! 


continued to show 


WILSON, 


half-life 


GARDNER 


of 23 days. Despite evidence of a nor 
mal red cell life span these patients 
had a progressive decline in hemato 
crit values over a 2- to 


Table | Thus 


ently had inadequate ervthroid tissue 


}-month pe 


riod they appar 


remaining to maintain normal red 


cell 


ot SEVEre 


values. However. the elimination 


hemolysis by splenectomy 
was associated with a welcome reduc 


Wein 


have reported one 


tion of the need for transfusions 
stein and Le Roy 
patient with myeloid metaplasia with 

Cr! red cell half-life of 18 days as 
studied with genotype specihic tagged 
red cells. From. the pres nt study on 
that th 


red cells would show al similar mcreas 


may conclude patients own 
ed rate of destruction 

Previous studies have indicated that 
the Ashby time of 
donor cells in recipients with thalas 
LOO to 120 


survival normal 


semia minor mav be normal 


davs However, red cells trom pa 


tients with thalassemia minor may ap 
parently have either a normal or short 
ened Ashby survival in normal recipi 
Onc 


Was 


thalassemia 
atte 
increased 


with 
hye tore 


moderately 


ents”. patient 
studied 


splenectomy. \ 


and 
he moly SIS WaS observed be tore splenec- 
tomy with a Cr*! half-life for the red 
cells of \fter splenectomy a 
normal survival ot red cells Was ob- 
half-life of 25 


survival of red 


days 


served with a days. 


lhe decreased Cr*! 
cells in this patient was attributed to 
increased red cell destruction associat 
eded with splenomegaly. Previous pub 
lications have emphasized the hemoly- 
tic component to this disease that may 
exist with marked splenomegaly". 

In the patient with lymphatic leu 
kemia, one may note good agreement 
red cell de- 


struction during the short period of ob- 


between the 2 curves of 


servation. Ashby counting was difficult 
to evaluate in this patient because of 
nonspecific clumping of the red cells. 


©] 


Repeated observations were necessary 
to obtain red cell suspensions without 
this artefact. The 
mal agglutinins and other protein fac 
Ashby 


cult in acquired hemolytic disease. The 


presence of abnor 


tors often makes counting diffi 


Cr! method avoids this problem. An- 
other patient with a long history of idio- 


pathic icquired hemolytic anemia 
W. O.) was studied to evaluate the 
effect of cortisone acetate on hemol) 


sis. Although the half-life period was 
prolong d from 7 to 10 days during the 
administration of 200 mg. per dav of 
acetate orally, the 
could not be observed 
enough period to determine the sig 
Wein 


have reported sim 


cortisone 


patient 
over a long 


ance ol 
and | 


ilar results 


this slight change 
stem Rov 
in patients with acquired 


hemolytic anemia. They also demon 
strated the value of the 
for observing 
of the red cell while the 
ceiving specihic treatment. 

The Ci 
blood tor 


activity 


method 
changes in the survival 
patient is re 
technique requires venous 
estimation of red cell radio 


Ashby 


done with capillary samples if neces 


while studies mav be 


sary. The limitation of sample size as 


sociated with the radioactivity hazard 
that 


thod IS 


indicates tagging of red cells by 


this inadvisable in’ infants 
ind small children. 

In contrast to these 
C1 method has 
Utilizing the 
cells 


minimal 


limitations the 
many advantages. 
technique outlined, red 
tagged 


amount. of 


mav be easily with a 


trauma. The red 


cells are not washed with saline and 


one may expect them to be repre 


sentative of the normal population. 


In severe hemolytic disease, washing 


of red cells may result in longer survi- 
val periods than expected if the more 


fragile red cells are selectively hemo 


lyzed; alternatively, steep initial 
slope may be due to damage in prep- 


aration of the cells. The use of a closed 
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plastic bag system also lessens the op- 


portunity for contamination which is 
cells are 
Its disposability 


hazards of 


alwavs present when red 


washed repeatedly. 
radioactive 
problems of 
technique 
Ashby meth- 
od in that preliminary phlebotomy is 


reduces the 
contamination the 

decontamination. The Cr 
has advanti wes over the 
small 


unnecessary as quantities of 


blood can be used. It also avoids the 


bl 0d 


and serum jaundice. 


hazards of group sensitization 
This technique is 
not limited in its application by the 
presence of suitable blood groups and 
to evaluate the turnover of the 
patients own body. As 
with other methods _ its 


statistical 


is able 

cells his 
radioactive 
much 
greater than techniques which de spend 


reproducibility is 
pon agglutination and other biologi 
cal phenomena. 

Summary. |. Small samples of blood 
from both normal and anemic individ- 
uals have been tagged with radioactive 
using a technique which 
avoids damaging the red cells. 

The survival of the tagged cells 
after followed 
and compared in some cases with si- 
Ashby studies. 
that in healthy 
tagged with 
mium have a normal life span. The ra 
leaves the 
exponential fashion which is repro- 
ducible in healthy men. 

!. In the various hemolytic and hy- 
poplastic disorders studied, the man- 
ner of removal of the tagged cells from 
the circulation was in essential agree- 
with other hematological data 

and did not appear to be significantly 
affected by the labelling process itself. 

These results have been discussed 
yr the advantages and disadvantages 
of this technique for the study of 
blood disorders compared with the clas- 
sical Ashby method. 


chromium, 


re-injection has been 
multaneous 

The results show ' 
chro 


individuals, cells 


dioactivity circulation in an 


ment 


t\ 
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PTHE ASSOCIATION OF CORONARY OCCLUSION 
AND INFARCTION WITH DIABETES MELLITUS 
A NECROPSY STUDY® 


By Maurict 


FeLpMAN, M.D. 


AND 


Maurice FeLpMAN, Jr., M.D. 


From the Sinai Hospital 


Tue frequency of the association of 
cardiovascular disease with diabetes 
mellitus has been commonly noted. In 
diabetes, there is a disturbance not 
only of sugar metabolism, but also of 
that of fat. It has long been known that 
the blood in diabetes contains an ex 
cess of lipid substances. It is beyond 
the scope of this paper to elaborate on 
the complex problems of cholesterol 
and lipid metabolism. According to 
Duncan', the most common and 
striking abnormalities associated with 
fat metabolism in untreated diabetics 
ire: | excess cholesterol in the cir- 
culation, (2) increased blood fats, and 

}) an accumulation of ketone bodies 
in the blood. It is generally accepted 
that there is a greater prevalence ot 
atherosclerosis and clinical coronary 
disease associated with diabetes. Na 
thanson? and many others have em 
phasized that the essential cardiac 
lesion in diabetes is coronarv sclerosis. 
Petersen’ observed that the blood 
phospholipids and cholesterol averaged 
higher in the diabetic than in the nor- 
mal group. Similarly, according to 
Steiner and Domansky", and Gertler 
et al‘, and others, lipid values are also 
often elevated in coronary heart. dis- 
ease. Accordingly, one should find a 
greater number ‘of cases of coronary 
heart disease associated with diabetes. 


We are indebted to Dr. Tobias Weinberg, 


Jaltimore Marvland 


In a study of 1,319 consecutive adult 
necropsies, ‘we found 137 cases of dia- 
betes mellitus, an incidence of 10.4%. 
Of these, 60 revealed evidence of cor- 
onary occlusion and_ infarctions, an 
incidence of 43.8%. The latter incidence 
seemed to be very high, but this could 
be accounted for by the large number 
of Jewish admissions to the hospital. 
In this group one would expect to find 
a greater number of diabetics since 
this disease is more prevalent among 
this race. A study was made of the 
above cases with a comparison of the 
data already recorded in the literature, 
in order to determine whether or not 
this is the true incidence of coronary 
disease associated with diabetes melli- 
tus. In a review of the literature it was 
found that the necropsy incidence of 
coronary disease associated with dia- 
betes varied from 28 to 52.3%. In our 
137 cases of adult necropsies with dia- 
betes mellitus, we found 60 or 43.8% 
of the cases with coronary heart dis- 
ease. Among 60 cases, there were 6 
instances of coronary occlusion without 
infarction and 54 with coronary occlu- 
sion and infarction. Root et al.® in 349 
diabetic necropsies found 112 cases 
with coronary occlusion, an incidence 
of 32.0%. Enklewitz?, in 92 diabetic ne- 
cropsies found an incidence of 28.2%. 


Head of the Department of Laboratories, for 


the privilege of using the necropsy material in this study 


| 
| 
53 
\ 
Jo) 
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In a clinical study of coronary dis 
ease associated with diabetes, Hepburn 
and Graham® in 123 cases of diabetes 
found evidence of electrocardiographic 
indicative of heart 
5.57. In 150 clinical cases 
of diabetes reported by Enklewitz?, 
Stearns et al2°, 34% were 
to have coronary heart disease. 


Phe 


and 


changes 
| 


aqaisease 


coronary 


and found 


incidence ot coronary occlusion 


infarctions among diabetics was 
then compared with the incidence in 
total 
1.182 adult nondiabetic necropsies the 
heart 
20.1% while the incidence among 
diabetic $3.5%. 
Fable 1 shows the comparative inci- 
| 


oul number of necropsies. In 


incidence of coronary disease 


Was 


our necropsies was 


dence of coronary heart disease with 


and without diabetes. 


TABLE COMPARATIVE INCIDENCE 
OF CORONARY HEART DISEASE WITH 
AND WITHOUT DIABETES 

( nary OF, ronary 
clusion and clusion and 
infarction in infarction in 

the diabetic the nondiaheti 

Root et 9 0) 6.0 

Stearns et 4.0) 14.0 

Che \ th I } 20 
In a review of the adult nec rops\ 

records, especially in the older age 


group, the most striking feature is the 
prevalence of vascular changes. In al- 
most all necropsies in adults some de- 
cree of cardiovascular abnormality can 
be seen. When a comparative study is 
made of necropsy material, it is difficult 
to compare these findings, since in 


both — the 
similat 


diabetic and nondiabetic, 


changes occur. However, one 
obtains the impression that the degree 
of cardiovascular changes is greater in 
the diabetic patient 

In addition to the coexisting coro- 
nary OCC lusion and infarctions in our 60 


diabetics, there were other cardiovas- 
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137 


of diabetes mellitus. Table 2 shows the 


cular changes noted in our cases 


various vascular findings in these cases 


TABLE 2.—CARDIOVASCULAR ABNOR 
MALITIES IN 137 CASES OF DIABETES 
MELLITUS 

C.ases 

Coronary occlusion and farction 60 

Coronary atherosclerosis 

Coronary vessel narrowit 95 

Myocardial fibrosis 8] 

Dilatation and hypertrophy of ventrich 3 

Calcification of mitral or aortic valves 
or both 26 

Pulmonary and aortic artet lerosis 

rrossly significant 104 


In this necropsy study the coronary 
the 
lesions contributing to death, but in 


were old healed 


lesions of coronarv occlusion or infare 


lesions included not only acute 


many instances ther 
tions. or both. It must also be pointed 
out that many of the 
cular changes were observed with and 
without the 
and infarction 


above cardiovas 


presence ot an occlusion 

It was of interest to note the condi- 
tion of the cardiac valves and the cor- 
onary arteries in the diabetic and non 
diabetic patient. Lundbaek and Peter 
sen® made chemical studies of the cor 
onary arteries in the diabetic and non 
diabetic patients and found that the 


calcium content was lower in the ar 
teries from the diabetic. In our 137 
cases of diabetes, there were 26 in 


stances with calcification of the mitral 
or aortic valves, or both, an incidence 
of 19%. In a recent study of 165 cases 
the gallbladder, 
there were 20 instances of calcification 


12%. Al- 


though the cases are too few to evalu- 


of cholesterosis of 


of the valves, an incidence of 
ate the incidence of valvular calcifica 
tion in the diabetic, this difference may 
be significant. Lundbaek and Petersen® 
further that the cholesterol 
and phospholipid content of the 
arteries show no significant difference 


observed 


CORONARY OCCLUSION AND INFARCTION WITH DIABETES MELLITUS do 


in the diabetic and nondiabetic, but 
the proportion of the phospholipid con- 
stituents was different in the two 
groups, the cephalin content being 
higher and the lecithin content prob- 
ably lower in the arteries from the dia- 
betic patients than in those from non- 
diabetic patients, 


lTABLE 3 AGE DISTRIBUTION OF DIA- 
BETICS WITH AND WITHOUT COR- 
ONARY HEART DISEASE 


Diahe tes 
ciated Diabetes without 
with Coronary Coronary Heart 


\ge group Heart Disease Disease 

Cases Cases 
90-30 
0 
10-50 6 LO 
50-60 15 16 
60-70 99 28 
70-SO 14 15 
SO-90 5 


O Case 60 


groups of cases, there appears to be 
little age difference between the dia- 
betics with coronary occlusion and 
those without occlusion. It is impor- 
tant to mention that the ages given 
are not the age at the time of the 
occlusion and infarction, but the age 
of the patient at death. Since many 
of the coronary lesions were of long 
standing, one ‘must assume that the 
onset of the coronary heart disease 
occurred at a younger age. 

It is of interest to note the sex ratio 
in this study. Among the total of 137 
diabetic cases, there were 39.4% 
males and 60.6% females. Of the 60 dia- 
betics with coronary occlusion, 40% were 
males and 60% females, and in the 
77 diabetics without coronary occlu- 
sion, the sex incidence was compar- 
able. The higher incidence of  dia- 
betes mellitus among females is in ac- 
cord with other statistical studies. 
On the other hand, statistics in the 
adult population generally show that 


rABLE 4 PH SEX INCIDENCE IN DIABETES MELLITUS WITH AND WITHOUT 


CORONARY 


DISEASE 


Diabetes Associated 


Diabetes Mellitus 


With Coronary 


Diabete Without 


Cases % Occlusion Coronary Occlusion 
Males 54 39.4 10.0 30 39.0 
Females 83 60.6 60.0 {7 61.0 
ta cases ] 37 77 


The age of the patient is presumed to 
ve a significant factor in the develop- 
nent of cardiovascular disease in dia- 
etic patients. It is well known that 
ascular changes generally develop at 
n earlier age in the diabetic. The age 
listribution of the diabetics with cor- 
nary occlusion and infarction in our 
eries is compared with that of the 
ises without coronary disease (Table 
The coronary lesions occurred pre- 
mminantly in the 6th and 7th decades. 
On com ring the ages in the two 


males predominate among patients 
with coronary occlusion infare- 
tions, in contrast to the predominance 
of females in our group. Duncan! has 
likewise noted that there is an increas- 
ed incidence of disease of the coro- 
nary arteries in diabetic women. The 
data relative to sex are shown in 
Table 4. 

Summary. In 1,319 consecutive adult 
necropsies, we found 137 cases of dia- 
betes mellitus, an incidence of 10.4%. 
Among these, there were 60 cases asso- 


| 


OCCLUSION AND INFARG 


NARY 


ciated with coronary occlusion and in 


tarctions, an incidence of 43.8 The 
incidence of the association of coronary 
heart disease in diabetics 13.8 was 


compared with 20.1 incidence of cor 


onary occlusion and infarctions noted associated coronary occlusion. In both 
in our study of the necropsy findings groups there was a decided preponder 
in nondiabetic adults. This indicates ance of females (60 and 614 respec 
that coronary occlusion is twice as prey tively This is in contrast to the pre 
alent in the diabetic as in the nondia dominance of males among patients 
betic. Previous observers are generally with coronary disease but without 
agreed that the de gree of cardiovascu- diabetes. 
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lar change is greater in diabetic than 
in nondiabetic patients, and that its 
at 
series the sex ratio was the same in the 


onset occurs an earlier In our 


age 


diabetic group with, as in that without, 
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Carpiac enlargement is anatomic 


undesirable load im 
posed upon the heart. Palmer, in his 
classic paper on the development of 
cardiac enlargement, that car- 
cardiac failure 
are different stages of the same process. 
and 


evidence of an 


states 


diac enlargement and 
likew ise, 
used a radiologic method in their, also 


laussig Goldenberg’, 
classic, study on the prognosis of rheu- 
matic heart Grant? came to 
the same conclusion in studies on prog- 
adult. More recently, 
White and his associates® re-empha- 


disease. 
nosis in the 


sized the prognostic importance of car- 
diac size 

There IS ho doubt that cardiac en- 
largement is an index of the degree to 
which the heart calls upon its reserve. 
lhe larger the heart, other things being 
equal, the worse is the prognosis. This 
statement is particularly true when 
ipplied to a single type of heart dis- 
ease and is most applicable when 
changes in heart size in a single indi- 
vidual are observed. Indeed, the rate 
it which in size occurs and 
the circumstances which determine it 


increase 


ire important guides both to prognosis 
ind to treatment. 

Mitral commissurotomy is based up- 
mn the concept of, at least partial, pas- 
ve distention of those portions of the 


heart proximal to the obstruction. One 
would think, therefore, that mitral com- 
missurotomy, if would, at 
least partly, deflate these proximal 


successful. 


chambers and that radiologic studies, 
similar to those of Palmer and Taussig, 
would demonstrate a decrease in size 
of these chambers, as a corollary to the 
Ciminution of the obstruction. To our 
surprise, not onlv did we fail to observe 
a decrease in size, but we actually ob- 
increase in 
size, not only of chambers proximal to 
the obstruction but, also of other por- 
tions of the heart. 

Our purpose is to report these roent- 


served, in most cases, an 


genologic findings and to discuss their 
significance. 


Material and Method. Serial roentgenologi« 


studies were made of 44 consecutive individ- 
uals subjected to mitral commissurotomy. Of 
these 44, 7 died and 17 could not be fol 
lowed roentgenologically for a minimal post- 
operative interval of 6 months because of 
other reasons. All of these 


last study, a cardiac silhouette 


geographic or 
had, at thei 
larger in size than that present before opera- 
tion but they not been included in the 
present analysis for reasons to be given later. 

Of the remaining 20, all had serial roent- 
least 6 months after op- 


as long as 2 


have 


genograms for at 
eration and years. 
Each had a minimum of 5 separate studies. 
There were 16 females and 


some tor 


t males, from 5 


to 57 vears of age, 


( 57 ) 
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Roentgenologic study of cardiac size, to 
be accurate, must avoid two potential falla 
cies. One is failure to use. as a control, a 
roentgenok study after maximal compen 
sation, prior to surgery, has been obtained 
The other fallacy involves roentgenologi 
techn jue Roentgenograms, to be compal 
ble st have a constant target-film dis 
tal int centering of patient and 
ilm, i | position of the leaves of the 
diaphr superimposabl bonv land 
narks. | fort was made to satisfy these 
equi nts which it times, was difficult 
tor eX pl pain) or impossible for ey 


nple paralysis ot the left le uv oft the dia 


phragm Tracings of films taken in the an 
terior 1 and both oblique projections 
ere 1 transparent paper to facilitate 
arison nd to justify conclusions. This 
netl rtant to ivoid illusions cre ited 
t time by rvical unputation of the left 
uricular | endae In case of doubt. we 
reterre the postopet itive cardia 
silhouett | smaller Silh tte 
reported as rger are unquestionably sO 


Results. Immediately following op 
silhouette 
enlarges moderately to massively in all 


eration. the so-called cardiac 


instances. This enlargement is univer 
sal and appears to involve all chambers 
ot the heart. Indeed, at this time, the 
individual chambers of the heart can 
not be clearly delimited, because the 
junctions of the chambers are not clear- 
ly defined. The cardiac silhouette was 
at its maximum size and much larger 
than the 


atively in 


silhouette present preoper 
all individuals who died. It 
was also larger than that present before 
operation in all individuals who could 
not be followed 
for a period of at least 6 months. 

Of the 20, who the 
this one showed a rapid in 


CTeaSé 


roentgenologically 
torm basis of 
re port 
in size of the cardiac silhouette 
until the third week after operation, 
when 


because of signs suggestive of 


cardiac tamponade, two pericardio 
centeses were done and vielded a total 
of 210 cx 


the others, after initial rapid enlarge- 


of serosanguineous fluid. In 


the cardiac silhouette remained 


stationary in size, usually for 2 to 6 


ment 
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weeks. The silhouette gradually dimin 
ished and usually reached its minimal 
size in 3 months. Rarely, further grad 
ual decrease occurred for another 3 
months. It is for this reason and, also, 
to exclude, as far as possible, any peri 
cardial reaction due to surgery that we 
the the 


results of mitral 


chose 6 months as time ot 


maximal beneficial 
commissurotomy from a roentgenologic 
viewpoint. 


The Table 1. 


Four of the 20 patients had no change 


results are given in 


in over-all size of the cardiac silhouette. 
the 


grams of the following patient: 


This is illustrated in roentgeno 


cASE 1. L.M.. a 43-vear-old woman with 
rheumatic heart disease mitral stenosis and 
inus rhvthm had a mitral commissurotomy 
on Mav 14, 1953. Upon hearing of her son's 
induction into the she suddenly de 


ve lope d cough and hem yptysis 2 weeks before 
operation Another son is overseas with the 
irmv. She had had bouts of fever and poly 
ithritis between the ages of 8 and 12 years 
but never had any prolonged period of bed 


rest. Mitral stenosis w discovered at a rou 


tine examination during her sixth pregnancy, 


12 vears ago She } children. Y to 23 


vears old. Pregnancies were uneventful. She 
has taken digitalis every dav for 12  vears 
because of shortness of breath on effort and 
intermittent ankle swelling. Three vears ago 
ankle edema became persistent. Since then 
mercurial diuretics have been necessary once 
every 2 to } weeks. She denied any chronic 
cough or previous hemoptysis 


Examination of the heart revealed 
slightly palpabl apl il 
located in the 5th 
left mid-clavicular line. The rhythm was reg 


ular at 80 per minute M, and P 


impulse that was 


intercostal 


space it the 


were ait 


centuated. A_ presystoli¢ rumbling murmur 
was audible at the apex. The lungs wer 
clear. The veins were not distended. The 
liver and spleen were not palpabl There 


edema The blood 
nim Hy Phe venous 
(fluid), the ether 
onds and the decholin time 12 

Chest 


no cardiac enlargem nt 


Was no 
120/80 


12 centimeters 


pressure was 
pressure Wa 
tine Sec 
seconds 

roentgenogran Fig. LA disclose 
The left uppe! borde1 
was straight. 


of the left 


dorsad and to the 


The esophagus in the regiol 
atrium, was minimally displace« 


right. Electrocardiogram 
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PABLE 1.) COMPARISON OF THE CARDIAC SILHOUETTE AND PULMONARY MARK- 
INGS AT LEAST 6 MONTHS FOLLOWING MITRAL COMMISSUROTOMY WITH THE 
LAST PREOPERATIVE STUDY 


Left Left Hilar and 
0 i Second Third Pulmonary Right Left 
‘ Subject Segment Segment Varkings Ventricle 

Smaller (5 0 0 0 
MC. 0 0 
0 0 0 
0 0 
0 0 0 0 
Unchanged 0 0 0 0 
0 0 0 
M.E 0 

| \. 1 0 
0 0 

a 
0 0 0 
0 
VW 0 0 
M. 0 0 
— 0 rT) 
F. A 0 

Kes + = Increase; 0 = Unchanged Decrease 


] Chest roentgenograms, anterior projection, taken on May 11, 1953, (A), and August 
), 1953, (B). Case 1, L.M., Operative date, May 14, 1953. The preoperative chest roent- 
nogram shows a cardiac silhouette that is not increased in size. The left border is straight. 
est roentgenogram 6 months after operation is similar to the one taken in August, 1953, 
it shows a cardiac silhouette that is unchanged in over-all size but with less prominence 
the left third segment and, in addition, a left pleural reaction. The chest roentgenograms 
the oblique projection also revealed an unchanged over-all size of the cardiac silhouette. 
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Calt Ss lened and not hed P 
waves 
At « t tral orifice was cen 
trally t 1 admitted the tip ol the 
i er. | incision of the anterolateral 
mmmissure tl mio il orin admitted 
nger \ ht egcree otf regurgitation was 
re t | ifter operation. Biopsy of 
he lett fal ppendage revealed swollen. 
1 di torted l b t 
A 
Follow tion, she developed chest 
i ilae nasi lilated with 
t respiratory ite was 
friction rub was audibl 
I 1 M May 18, 1953. The electro 
haracteri igns ot 
t roentes wed 
t the rd ilhouette 
An | ap 
A bl ( toli 
wa val in 
the third itercostal 
wer» slightly ematou 
M istered 1 digital 
Or was ul 
( f e patient was dischar 
Nay wo days later he was re 
eV e pain ibstert lly 
t I tel chest. which was ac 
) I er and protuse perspiration 


heart revealed the para 


wurmur and apical svystoli 

t urmurs Salicvlate were 

n er and pain gradually sub 
ischar 1 in 10 day Digi 

tal v ed in the same dose as 
K¢ ration. Mercurial diuretic 

I uly with resultant diuresis 

we SI continued at bed rest 
home t August, 1953, when she re 
household chores. Mean 

| in were experienc d in 

mitt inkle edema became per 

t H pi in ive her a mercurial 

veel though edema _ did 

t disappeal itter an Injection 

Coug! d dy pnea on ettort ipp ired in 

August and | r been present since 

In Fel 1954, her temperature ros 

t LOO three occasions during a period 
if 2 weeks. She continues to sweat fre qu ntly 
particularly at night. 
She continues doing her house work. al 

though he has shortness of breath on effort 
ind inkl ede na. S licvlates (0.6 q.i.d 

are taken every day. Examination discloses 

jugular venous distention and pitting edema 
if the | ind feet. The apex impulse is lift 
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Ing in character but not di placed The para 
sternal diastolic, and ipl il systolic and pre 
systolic murmurs remain. The rate is 80 per 
minute and regular The blood 


pressure 1S 


120/70 


mm. mercury. Chest roentgenogram 
is similar to that taken in August, 1953 Fig 
1B that shows the over-all size of the car 


une hans d 
| le ctroc 


obt 


silhouette compared to the 


pre yperative study irdiog1 1 


to 


sith 
t} 


re ope ration 


of 
mal all dec 
The 


diac enlargement after mitral commis 


Five the 20 patients had a mini 
in size of the car 
diac silhouette sequence of cat 
surotomy followed by gradual decrease 
to a size slightly smaller than that ex 
isting before operation is illustrated in 
the of the 
patient who was reported in detail else 


roentgenograms following 


where' 

CASI a r-old woman with 
rheumatic heart diseass litral ste is and 
sinus rhythn had a mitral commi surotomy 
on May 15, 1952. Ti mitral orifice was 

irkedly ontracted and, following several 
ncisions of the anterolateral commissure id 
mitted 1] fingers. N regurgitant jet was 


present before or after peration Biopsy ot 
the left auricular ippenda e showed endocat 
dial thickening and cellular infiltration but no 
Aschofft cells. Postoperativelv. a irdial 


friction rub was audible from May 16 to 
May 20, 1952. Later | developed recul 
rent bouts of chest pain irthritis, fever and 
heart failure. In July, 1952, atrial fibrillation 
occurred and was converted to sinus rhythm 


by quinidine At present, more than one and 
i half years after operation she is increasingly 
dyspne ic nd continues to experience bouts 
of chest pain, fever a | arthralgia. Chest 
roentgenograms are shown in big 9 
Eleven of the 20 patients had an 


silhouette. This 


roentgenograms of 


over all large cardiac 
is illustrated in the 
the following patient 


CASE 3. E.P 1. 30-year-old woman with 
rheumatic heart disease mitral stenosis and 
sinus rhythm, had a mitral commissurotomy 


on June 19, 1952. She had pe lvarthritis dur 


ing childhood but first became aware of 
heart disease during the fifth month of preg 
nancy, in 1949, when she had shortness of 
breath and ankle edema. During the seventh 


month, when she went into labor she cde 


CARDIAC ENLARGEMENT FOLLOWING MITRAL COMMISSUROTOMY 6] 


veloped acute left ventricular failure with ered and felt well until 1950, when, follow- 


pulmonary edema. She was delivered of ing a respiratory infection, she developed 
twins. One was stillborn and the other died hemoptysis and heart failure. She was again 
in a few days. Following pregnancy, fever placed on a cardiac regimen with benefit. In 
ind migratory polyarthritis appeared and re- 1951, another respiratory infection precipi- 
nained for 2 months. She gradually recov- tated heart failure Following this episode, 


ig. 2—Chest roentgenograms, anterior projection, taken on May 9, 1952, (A), May 27, 1952, 
B), July 7, 1952, (C), and September 25, 1953, (D). Case 2, S.N., operative date, May 15, 
52. The preoperative roentgenogram reveals pulmonary congestion and a cardiac silhouette 
it is slightly enlarged with straightening of the left upper border. Following operation, there 
marked enlargement of the cardiac silhouette. Note the marked outward convexity 

the pulmonary segment in the chest roentgenogram taken on July 7, 1952 (C). The chest 

entgenogram taken one and one-half years after operation, (D), shows that the size of 
e cardiac silhouette is slightly smaller than existed before operation. There is less pulmonary 
congestion. . 
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she had marked fatigue and required fre On the advice of her physician, Dt 
juent mercurial diuretics because of ankl Leroy L. Walker, Jr.. she has taken sali 
edema. cvlates continuously SINCE yperation She feels 
Examination preceding operation disclosed much better and even scrubs floors without 
no cardiac enlargement. A presystolic apical experiencing dyspnea li \pril, 1953, she 
murmur was audible. There was no evidence topped salicvlates of her own accord and 
of heart failure. Chest roentgenogram (lig developed pain in the right chest with fever 
3A) showed a slightly enlarged heart with that disappe iredl (quid kly when salicylate 
bulging of the left second segment and en were resumed, Examination, at present, dis 
largement of the left atrium and right ven closes an apical systolic murmur ( grace 
tricle. Electrocardiogram revealed broad and mid-diastolic rumblk sinus rhythm 
notched P waves Chest roentgenogram (Fig. 3B) reveals in 


I 1g ) ( hest roentgenograms, anterior projection taken on June 17 1952 \ and July 
1953 (B). Casi Ff .. operative date, June 19, 1952. The preoperative roentgenogram, (A 
shows enlara nent of the « irdiac silhouette with bulging of the left se mad se gment ind 
a double contour on the right lower bordei The roentgenogram taken more than om 
year after operation, (B shows a marked increase in the size of the cardiac silhouette 
There is bulging of the left second s gment, mcre ised prominence of the left third se vinent 
ind increased curvature of convexity of the left lower bordet The Imonarv. vascular 


markings 


| She remains on digitalis 


At operation the mitral orifice was said crease in heart size 
to be of the size of 3 matchstick heads but has not taken any vercurial diuretic 
Che leaflets were thickened but pliable. After since operation 
incision of the anterolateral commissure, the 
mitral orifice admitted 2 fingers. A. slight 
de gree of regurgitation appeared after surgery. ette long after mitral commissurotomy 
of tho lett auticuler appendage 1 is also illustrated in the roentgenograms 
vealed Aschoff bodies. 

\ pericardial friction rub was audible from 
June 20 to July 1, 1952. The electrocardio scribed in detail elsewhere’. 
gram revealed upward displace ment of ] and 
flattening of the T wave. Convalescence was, CASE 4. A.F., a 
otherwise, uneventful and she was discharged rheumatic heart disease, mitral stenosis and 
on July 1, 1952 atrial fibrillation, had a mitral commissuro- 


Enlargement of the cardiac silhou- 


of the following patient who was de- 


10-year-old woman with 
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tomy on October 23, 1952. The mitral orifice Commissures, the orifice admitted 11: to 2 fin- 
was of the size of 2 matchstick heads. Exten- — gers. No regurgitant jet was felt either before 
ive calcification was present. Following in or after operation. Three weeks later, chest 
cision of the anterolateral and posteromedia| pain, fever and heart failure occurred. Since 


Fig. 4.—Chest roentgenograms, anterior projection, taken on October 15, 1952, (A), 
July 3, 1953, (B), and February 22. 1954. (C). Case 4, A.F., operative date, October 23, 
1952. The preoperative roenigenogram, (A), reveals enlargement of the cardiac silhouette 
with straightening of the left border, enlargement of the left atrium and outflow tract 
f the right ventricle. The roentgenogram taken 9 months after commissurotomy. (B), 
hows a larger cardiac silhouette with concavity of the left third segment and rounding 
f the left ventricular border. The left atrium, as seen on the right border, is larger. 
Sixteen months after commussurotomy, the roentgenogram, (CC), shows marked bulging 
{ the left upper border, very prominent pulmonary vascular markings and a_ left 
pleural effusion. 
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H4 SOLOFF, 
that time, there have been frequent recur 
rences At prese nt, there is in apical systolic 
1urmur in addition to the murmur of mitra 
stenosis. The liver is markedly enlarged and 
tende1 Phe jugular velns are distended 
Pitting ede t the legs and feet is present 
\ mercurial diuretic is needed at least once 
a week. Chest roentgenograms are shown in 
Fig. 4. 


The most striking change in the car 
diac silhouette, as seen in the anterior 
projection, is the decrease or absence 
of the left third segment, presumably 
due to surgical amputation of the left 
auricular appendage. This absence pro 
duces, at times, an illusion of a smaller 
cardiac silhouette. Careful observation, 
aided, if necessary, by superimposed 
tracings on transparent paper, proves 
the illusorv nature of the smaller size 
of the cardiac silhouette. Actually, the 
left ventricular segment appears, under 
such circumstances, more rounded. 
However, in the left anterior oblique 
projection, the posterior border is not 
as rounded, as is commonly seen with 
excessive enlargement of the left ven- 
tricle, but, is rather obliquely linear 
with inferior angulation. More striking 
is the enlargement of the right ven- 
tricle, as judge d, in the same projection, 
by its increased curvature of convexity 
and its encroachment upon the an- 
terior tree space. 

In no instance, where we have been 
able to delineate the left atrium, either 
within the cardiac density or on the 
right border in the anterior projection 
or by its displacement of the barium- 
filled esophagus, have we noted any 
decrease in its size. On the contrary. 
in 3 instances, definite increased dorsad 
displacement _ of the barium-filled 
esophagus was noted. Indeed, in 2, 
we observed, in the anterior projection, 
increased prominence of the left third 
segment 

Discussion. The changes in cardiac 
size, whether in the direction of in- 
crease or decrease, were, in most in- 
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stances the result of over-all general 
ized changes and not the result 
primarily of changes in those portions 
of the heart proximal to the obstruction 
of mitral stenosis. The only exception 
to this statement is the decrease or ab 
sence of the left third segment  pre- 
sumably due to surgical amputation 
of the left auricular appendage. 

The decrease in the over-all size of 
the heart was minimal. Of the 5, one, 
by error, had his last preoperative 
roentgenologic study 3 weeks before 
operation. The chest roentgenograms of 
this patient, Case 5, are shown in Fig. 5. 

case 5, G.D., a 49-year-old man with rheu 
matic heart disease, mitral stenosis and atrial 
fibrillation, had a mitral commissurotomy on 
June 16, 1953. Pulmonary infarction, mani 
fested by cough, chest pain and hemoptysis, 
occurred on May 12, 1953, and precipitated 
heart failure, for which he was admitted 
to the hospital He had chorea its the 


age of 10 years but was first aware of 
heart disease in 1952 when he had palpi 
tations, shortness otf breath and fatigue He 
was given digitalis. Sy nptoms recurred at 
monthly intervals. He topped working in 


January, 1953. Mercurial diuretics were ad 
ministered weekly. In Mav. 1953, he devel 


oped acute dyspnea with chest pain ind 
hemoptysis followed by th ippearance of 
inkle edema 

Examination losed the api il impulse 
to be in the sixth intercostal space at the left 
mid-clavicular line. A systolic murmur ( grad 


and a diastolic rumble were present at 
the apex The rhvthm was irregular at a 
ventricular rate of 100 per minute. M,; and P 


were accentuated Basila rales were present 
bilaterally The liver w slightly enlarged 
and tender. Pitting edema of the ankles was 
present. The blood pressure was 110/80 mm 
Hy 

Chest roentgenogram Fig. 5A disclosed 


enlargement of the heart with prominence 
of the left atrium and right ventricle, and 
pulmonary congestion. Linear infiltrates wer 
present in the right lower lobe. Electrocar 
diogram showed atrial fibrillation. Following 
compensation, operation was performed The 
mitral orifice was. slit-like and extensively 
calcified. Following incision of the anterolat 
eral commissure, the orifice was said to be 
22 by 22 millimeters. A slight degree of re 


gurgitation was present before and after su 
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ry. Biopsy of the left auricular appendage Digitalis was continued. Chest roentgeno- 
evealed no Aschoff cells gram (Fig. 5B) taken almost 2 months after 
followin urcvery he received cortisone operation revealed a decrease in the size of 
Other than severe chest pain convalescence the cardiac silhouctte and less prominence of 
\ uneventful and hie was discharged on the pulmonary vascular markings. The den- 
June 29, 12 days after operation, Che cardiac sity in the right lower lobe disappeared. 
dings were unchanged. There was no evi In February, 1954, he developed a cough 
f failure. He felt verv much better productive of vellow expectorate. Shortness 


5.—Chest roentgenograms, anterior projection, taken on May 18, 1953, (A), August 6, 
} B), February 19, 1954, (C), and February 23, 1954, (D). Case 3, G.D., operative 
June 16, 1953. In (A), note the density in the right lower lobe which represents a pul- 
iy infarction that precipitated heart failure. Following surgery, heart size decreased (B). 
C), the size of the cardiac silhouette is as large as it was before operation. Four days 
chest roentgenogram, (D), shows marked decrease in over-all size of the 


cardiac 
silhouette and disappearance of signs of congestion. 
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1) l und penl 
I v days, the patient was t 
sly Chi ns ot failure 
( I ram (Fi 5D i 
howed 
S rdia il} ++ Hi 
was nte ot 
t 10 pounds |] 
I 
Phe patie nt who showed a 


minimal decrease 
heart also had 
2 weeks betore 
tient had recurrent intection 
ot the respiratory tract The fourth pa- 


tient had been « ompl tel, compet nsated 


all SIZ¢ ot the 


pulmonary infarction 


nh Ove! 


operation. A third pa 


bouts of 


and required no digitalis until 3 months 
before op began to 

perience ankle edema ind 
The last patient had 
is under the 


ration, when she 
cough ind « 
orthopne been 
and still 
atrist tor obscure 


The minimal 


of the decreas« 


care of a psychi 
emotional probl ms 


and generalized nature 
in cardiac size is not 
unlike that seen following compensa 
tion atte 
Figs. 5¢ 
On the 


months 


1 successful medical regimen 

und 

other hand, the findings 6 
after mitral 


of an ove! 


commiussurotomy 
ill enlargement of the car 
diac silhouette in 55% of 20 patients, of 
apparent enlargement of the right ven- 
tricle in 60 


size of the 


of at least no decrease ‘in 
left second segment in 85‘ 
size of the left 
that due to 
In all instances, and actu 


and no decrease In 


atrium (except surgical 
amputation 
ally an indi 


if enlargement of struc 


mcrease in some, are all 


that 
tures proximal to mitral stenosis art 


cations 


due, in part, to passir distention be 
cause ot obstru tio the surgeon has 
failed to relieve the obstruction. In 
deed. from the roentgenologic view- 


would bi re 


tore 


pointe, the individ 


carded as worse than they were 


operation. 
Cardiologists have recognized for a 
enlargement has 


The heart 


long tink that 


prognosti STOTT 


does not enlarge unles there is some 
pathophysiologic disturbance In rheu 


matic heart diseas« rOVTeSSIVE ardiac 
been considered 


itis. It is not the 


ncreased amount 


enlargement has lon 


ot active ( 


1 


constant load but thr 


of work and increased strain which 
cause the enlarvement In children 


Taussig showed th coarctation of 
the aorta with M treme 
th he it does not undergo 


Brick 


chan¢ S th size ol the 


hype rtension 
OUTESSIVE 
showed 
heart 
nature ol 


Ke ith 


enlargement o¢ 


enlargement 
that 
did not deper | thr 


STOTIS | LLISSI and 


valvular | 
that cardi 


curs during periods of 


howed 
ictive rheumatic 
intection and the rate ot 
partly related to the 


he irt din 


change is 
dded load placed 

these periods 
pointed out that onc 
intection | d and the heart 
has adjusted itself to the valvular I 
of the 


in that which is 


upon the 
Taussig® also 


has SUD 


sion. no further increase in siz 


heart Occurs other th 


commensurate with normal growth 


Furthermore, of the 
Taussie and Keith, all 


progressi\ cardi 


patients studied by 
| who showed 
enlargement had 
Bland 
state 

statemen! 


Inte 


cardiac 


SIOTIS ot persistent intection 


this statement and 
this 
ption 
without 
enlargement*. This tact 


cardia 


cmphatically that to 
there is not a singk 

tion may be nt 
indicates tha 
enlargement depends not onk 
ind duration of the 


many 


upon the severity 


disease but, also, in instances 
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upon the work demanded of the dis 
eased heart 

Palmer's! classic paper alre: idly cited, 
comes to the same conclusions for the 
adult. Gross® states, “The occurrence 
t heart failure in the first five decades 
of lite in individuals who have a val- 
vular detect Cah the mayority of 
instances, be attributed to an active 
infection of the myocardium rather 
than to the degree of the mechanical 
efect.” The high frequency of reports 
positive for active rheumatic carditis 
trom biopsies of the left auricular ap 
pendage and the subsequent course of 
events in many individuals subjected 
to mitral Commissurotomy confirm the 
presence ol smouldering subclinical ac- 
tive rheumatic carditis®:*. It is most im 
portant that the past observations of 
many astute students of rheumatic 
ever should not be forgotten during 
he present enthusiasm for the surgical 


ty 


eatment of rheumatic valvular le 
ons 

Indeed, the roentgenologic findings 
lowing mitral commissurotomy, force 
to the in scapable conclusion that 
litral Commissurotomy imposes, in 
me way, an additional load upon the 
it, to which, fortunately, most  in- 
viduals are able to adjust, but, un 
rtunately, in most instances, at the 
pense of a loss of part of the cardiac 
SCT nature of this load is pel 
ps not as simple or uncomplicated 
that which occurs naturally. Some 
these factors that may be operative 
lowing mitral commissurotomy are 
tollows: 

|) PERICARDIAL EFFUSION. That peri 
rdial effusion occurs in the immediate 
stoperative period has been estab 
hed by (a) postmortem studies in 
se who died soon after operation 
| (b) by pericardial tap in those in 
om signs of cardiac tamponade Oc- 
red. In another communication, we 


ill discuss the differential diagnosis 
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and significance of pericarditis occur- 
ring after mitral commissurotomy. It is 
cur impression that most instances are 
not simply “traumatic” in origin but 
have a significant rheumatic compon- 
ent. In any event, pericardial effusion 
does not explain the residual cardiac 
enlargement present 6 months after op- 
cration. Actually, the persistence of en- 
largement of the cardiac silhouette that 
slowly regresses in size appears to us 
to be significant of an important car- 
diae lesion independent of the pericar- 
dial effusion present in the immediate 
postoperative period. 

(2) SURGICAL PRODUCTION OF MITRAL 
REGURGITATION. The idealized diagram 
used by the surgeon to depict his op- 
eration as making linear incisions in 
fictitious commissures followed by com- 
plete closure of the mitral valve rep- 
resents an ardent longing rather than 
an accomplished fact. We believe, on 
the contrary, that the production by 
mitral commissurotomy of mitral re- 
curgitation is very common, if not uni- 
versal. Of the 20 patients forming the 
basis of this report, only 4 had a defin- 
ite apical systolic murmur before op 
eration. In all 4, the systolic murmur 
became more prolonged and more in- 
tense atter operation. Thirteen of the 
20 patients developed s\ stolic mur- 
mur for the first time after operation. 
Four had a regurgitant jet that was 
increased by surgery. Of the 17 with 
postopers itive systolic murmurs, 10 had 
larger cardiac silhouettes, 3 were un- 
changed and 4 were smaller. None of 
those that were larger had an uncom- 
plicated course. Our impression, at this 
time, is that the systolic murmur is 
indicative of mitral regurgitation. If 
mitral regurgitation is excessive, severe 
congestive failure occurs quickly and 
may be fatal. Otherwise, the myocar- 
dium, in the absence of complications, 
compensates for this new lesion and 
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OS SOLOFE, 
adjusts itself without recognizable en 
largement 

FIBRILLATION. Fibrillation 
mitral 


3) ATRIAI 
tollows 


that 


GOeS produce 


commiussurotomy, 
cardiac enlargement. But. 
the enlargement, in the absence of 
complications, is prevented from pro 
gressing and is quickly removed by 


digitalization 
(4) « Cardiac failure 


is not uncommon following mitral com 


ARDIAC FATLURI 


missurotomy. It occurred in 45% of ow 
patients It within 3 


weeks operation and is character 


usually occurs 
istically right-sided, with rapid gain in 
weight a tender 
and slight to moderate pitting edema 
of the This type hits 


in well with roentgenologic evidence of 


and enlarged liver 


lower extremities 


right ventricular enlargement, increas 
] 


and prol mved 


right heart circulation 


ed Venous pressure 

However 

in the absence of other complications 

an initiation or intensihcation ot a 

medical regimen for cardiac failure fre 


quently dissipates this manifestation. 


Of the 9 patients exhibiting cardiac 
failure the cardiac silhouette was 
larger in 6, unchanged in one and 


) 


smaller in 2. 

9) RHEUMATIC CARDITIS. Of the 20 
patients 12 developed active carditis 
3 with immediate 
thi precip 
itation of rheumatic fever, all deve lop 
ed, within 3 after operation, 
fever, pericardial friction rub, enlarge 


ment of the cardiac silhouette. heart 


and 9 with delaved 


onset with immediate 


Wwe eks 


failure, prolonged P-R interval, leukocy 
tosis and elevated erythrocyte sedi 


mentation rate. One with spk nomegaly 
had 2 pe ricardiocenteses and a total of 
210 ec. of 


removed without change in symptoms 


serosanguineous fluid were 


or signs This one also rec eived adreno 
corticotropin with benefit during its 
administration and relapse upon with 
drawal. Heart failure has persisted in 
one, 10 months after surgery. An aortic 
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cliastolic red OM who 


never had this murmur before opera 
tion and was intensified in another. 
One has continued to have bouts of 
fever and chest Biopsy of the 


pam 
left auricular appendage was positive 
for Aschoff bodies in of the 3 

Of the 9 with delayed reactivation of 
rheumatic fever, t have been reported 
others 


in detail elsewhere® and 


Cases 1 and 3) are fully described in 
this report. Of the remaining 3 all had 
heart failure in the early postoperative 
period which has pe rsisted in one and 
re-appeared in another. A pericardial 
audible tor 2 to 12 


days and the electrocardiogram showed 


friction rub was 


changes consistent with a peri irditis 


All have had bouts of fever and chest 
pain for at least 6 months following 
operation. One was permanently con 


verted to atrial fibrillation. In one, an 
aortic diastolic murmut appr ired after 
audible at 
pres nt,9 months after operation. Biopsy 


of the left 


tppenaades Was 


operation nnd remains 


AUTICULAI 


positive for Aschoff bodies in one of 
these 3. The 3 with immediate precipi 
tion of rheumatic fever had the largest 


cardiac silhouettes following operation 


had the slowest recession ulti 
mately developed the largest postop 
erative increase in cardiac size. OF the 
Q with a delayed onset of rheumati 
iwctivation, 4 had larger cardiac sil 


houettes, 2 were unchanged siz 
one of these is now larger one year 
ifter surgery and 3 were. slighth 


smaller. All, however appeared to have 
1 much slower recession of heart siz 
than those who did not develop eithe: 
rheumatic activation o1 permanent in 
crease. 

From these findings, we are incline 
to believe that permanent cardiac en 
largement may be due, in an occasiona 
instance, to the surgical production « 


marked mitral but, 
most instances, is due to precipitatio 


regurgitation 
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or reactivation of rheumatic fever (7 
of the 11 with larger cardiac silhouettes 
in Our series). Rheumatic carditis 
would best explain the generalized car 
diac enlargement and the predominant 
failure of the weaker right ventricle. It 
is, indeed, fortunate that, in most. in- 
stances in the adult, rheumatic carditis 
is indolent and that the heart is able 
so often to adjust to the load imposed 
by surgery, but frequently at the ex- 
pense ot a loss of part of its reserve. 

Summary and Conclusions. 1. Serial 
roentgenologic studies were made. of 
consecutive individuals subjected to 
mitral Commissurotomy. Of these 44. 
7 died and 17 could not be followed 
rocntgenologically for a minimum of 
6 months following surgery principally 
because of geographic reasons. 


». OF the remaining 20, 11 had larger 


cardiac silhouettes, 4 were unchanged 
and 5 were smaller. 

3. In this series, there is no roent- 
genologic evidence that mitral commis- 
surotomy can produce a decrease in 
the size of that part of the cardiovascu- 
lar system proximal to the obstruction. 

$. The minimal universal diminution 
in cardiac size which occurred after 
commissurotomy in 5 of the 20 patients, 
is attributed principally to a natural 
remission trom a preoperative event 
precipitating heart failure. 

5. The surgical production of mitral 
regurgitation rare instances may 
produce permanent cardiac enlarge- 
ment. 

6. Cardiac enlargement following 
mitral commiissurotomy Is attributed 
primarily to an intensification or reac- 
tivation of rheumatic carditis. 
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ORAL PROCAINE AMIDE TREATMENT OF HUNTINGTON'S CHOREA 


By DeMyrer. M.D 


Ol 


} 
Ir 

DES er references here litar\ inother study reported il different 
re cenerally recognized author? \lore recent] necesstfiul 
( Huntington s at scription ol oral pro¢ “ine amid Pronestv] has 

i 

11) 1872 Briefly th disordet as chat 


been claimed®. Since no ubsequent re 
rerize 1 by Huntington consists of the | 


ports have appeared on the use of oral 
mili occurrence ol progressive men procaine imide we | to report h re 
deterioration und involuntary in the result of our trial of this dru: 
ments wv hich be 10) 
\ 
Ithood. The limits of the disordei lateria 
ve bee panded somewhat from Hint 
e origm er ription. but the essen hore ; 
| 

reat tn) als listed | | ted 

1,1 1 ( 14) ntal 

AItho the damease can be : 

! a re mn most mstances, there 
untortunat no satistactorv wav to 
nptoms or to dete) its is t ¢ ital 

inevitable progression. When were stabi \ tent { 
thre rive movements have be 
come extremely violent palliation by 1: 

pvramidot pedunculotomy may Case Reports: CASE 1. M.1 14 

1 he Int i| very rew le ted cases | in wl t ) | 

i} Jere howevel IS bette) tary lOvE ts wert 

} { ( ( vere 

othe 1 nd W Lhe 
vith unilateral involuntary movements whe died at th 
rather than n progressive bilateral con fy nity nad er ement The 
litions such Huntington's chorea father’s brother committ icid t t] 

iru the p ilso has be n unsatis | u \ 
ter ed ntarv move ent 
ractory | there is no drug of proven flect 1 in| hi 
value for treatment of Huntingtons head and trunk. a so-called “head-bobber.” 
horea Phi belladonna group tradi His extremitic ire aflect { i lesser tent 
tional for Parkinsonism, has failed in Hi it slow, broad basi 1d pl CSsion 
) delaved b light pause | hesitations 
hore: Although a favorable port on 
CASI ist WO! i a >. 1OS 

the use of Bulgarian belladonna 

pitalized 13 years ago because ol paranoid de 

Rabellon) in 2 patients appeared in 

147°. it could not be substantiated bv ( pital One brother ( ¢ } below has 
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I} tuent is confined to bed. does severe and incessant choreiform movements 
i} il She has constant irregular of entire musculature gait lurching, reeling 
! iding of the head, twisting of and is grossly unstable Occasionally a par 
. Hexion Of wrists, grimacing and ticularly strong movement tosses. the patient 
le to the floor. 
t 44-year-old main, suffers CASE 10. W.M in 89-year-old man_ be 
ee and complet in in, at the age of 80. to have temper out 
He is bursts and uncontrolled movements. His 
slow. father and mother died at the age of 50 
nt ( ( ( i 
an cause of death, unknown. His sister and 
nterruptes Siaan’, lL or 2 brother died in middle age of unknown 
ALI wry cause. One daughter has been in a mental 
65-vear-ok ol I 1 
hospital for the last 10 years The patient 
temper tantrums years | 
| ] t] has moderate ioreltorm movements of face 
ind extremitic He can walk when aroused 
nel 
but retains mm bed most ot thy tine His 
nit br ther has ch rea Clase ] 
. gait shows thi tal skips and hesitations of 
irked i! i} 1\ lence tO eN 
chorea. 
ae Method. Prior to starting medication. the 
mas Grimace hie id 1 
, tvpe and extent of the involuntary movements 
were noted and motion pictures taken with 
( cmities IS unable 
sp ial ttention to the cait. We ittempted 
63-vear-old man is mark to devise several simple standardized tests 
uch as tying shoestrings and copying a short 
mia i ie 0 
paragraph, but in eneral even these simple 
at wea brother ot Case 
ee | tasks were beyond the patients’ abilities. Final 
ulature, but is able to wall judgment w based on motion pictures and 
frequent clinical observation before. durine 
- nad after medi Ol 
t SS-vear-old man. is well ication h 09% 
eatine t ) v1 
perative but childishly stub Wi ti nt with of 
fa nily history ot chore Prone sty! f times daily increasing the dosace 
patient does not know his full back by 0.25 gm. q.id. every 6 days until a maxi 
' frequent slight to moderate mum dose of 1.0 gm. q.id. was reached. Th 
toneue. face and extremitic maximum dose was maintained for 2 weeks 
rcl iit, interrupted every in everv case pt Case 4 where medication 
bizarre el vation of was discontinued because of a and — 
sage.’ 
juick shuffle to regain iting after 10 days of full dosag Phe total 
H h is interrupted by sudden period of medication was 6 weeks, and the 
total period of observation was 12 weeks. We 
( | 17 veal old woman, has had originally plannes to follow up the trial 
behavior and emotional lability period with placebo ontrol, but our results 
one brother suffer from net did not warrant. this 
nts ind mental deterior ition 
I lj ht involunt irv movements of Results. No improvement could be 
ind frequent grimaces. Het detected in any of the patients. The 
nearl mal, but interrupted occa movements continued at the premedi- 
by shrugging her shoulders and dy cation frequency and amplitude, and 
tric 
H., a 42-year-old woman, is bility to perform coordinated motor 
leteriorated but is able to follow a acts was unchanged. In no case was the 
? Her grandfather and 3 aunts gait improved. In some instances cer- 
witching. She has frequent, al ld 
, tain patients would seem improved on 
t movements of her face, head 
nd body. She also has a reeling gait. one visit only to return to their former 
grossly unsteady. state or to be worse at the next. Sud- 
NW 67 ar-( ‘ . . 
t 67-year-old woman, has den withdrawal of medication produc- 
ss and paranoid delusions. Her grand hati 
i and brother suffered from ed no exacerbation. 
ind nervous movements. She has \ rather striking feature was the 
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(2 ORAL PROCAINE AMIDE ‘TRI 
subjective response. The 7 patients out 
ot the group who were rational enough 
to be stated 


vocally been 


communicative 
that had 

benefited by the medication. 
Summary. Nine patients with Hunt- 


ington s 


unequl 


they greatly 


( horea and 


with senile 
chorea were treated with oral procaine 


one 


amide in dosage ot 1.0 


Denny-Brown, D.: 


Diseases of the Basal 
Oxtord University Press, 1946. p. 302 
2. Goldman, D.: Am. ]. Med. Sci., 224 573 
Huntington, G.: Med. and Surg 


Reporter 
1. Lazar, M Psychiat. Quart., 22, 136, 1948 


Fomlinson, P.: Ibid., 21, 447, 1947 


ATMENT OF 


HUNTINGTON S CHOREA 


t times a day. 


Subj ctive 


favorable. 


sponses 
but there 
improvement in 
gait or muscular control, and there was 


were unitormly 


was no. observable 
no suppression otf choreiform 
We are confirm the 
efhceaeyv of oral procaine imide in Hunt 


move 


ments unable to 


ingtons chorea as previously reported 


by another author 


Williams, Superinten t of Ind i ( tt 
ents and facilities of the titution. Pr rest 
R. Squibb & Sons. 745 fth Avenne. New 
I lia Subtl \ New York 
317 187? 
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GiuutTaTHionr, (GSH), has long bated with SH there is a change in the 


been implicated as a factor necessary 
tol 
might be « K pec ted to play a role in the 


rapid 


division and consequently 
proliferation of leukemic. tissue 
in certain of the 
inemias. It is known, for example, that 
the addition of sulfhydryl (SH) 


ontaining compounds such as cyst- 


nd of marrow tissue 


tree 


teine and glutathione prevents the dif- 
cell 
vithout loss or inhibition of cell growth 
esulting when sublethal concentrations 
{ penicillin are added to yeast. cul- 


In the of added SH, 
cultured in environment 


ferential inhibition — of division 


abse nce 
this 
filaments but do not un- 
The effect 


maintenance of an 


tures" 
east 
loneate into 
lergo normal cell division. 

by 
GSH and ra- 
reduced to the oxidized form. 
ree sulfhydryl also appears to have 


dequate concentration 


of 


rel itionship to the activity of carcin- 


sens’. When 3:4 benzopyrene is incu- 


This investigation was supported by research grant Number 1069 (C) from The 


physical and biologic properties of the 
carcinogen. It is no longer carcinogenic 
and its fluorescent spectrum is altered. 
In the metabolism of the benzopyrene 
it appears that detoxication and car- 
cinogenesis together that 
SH Investigation of other 
hydrocarbons shows reactions similar 
to the benzopyrene among the carcino- 
gens but not 


drop 


occur and 


is involved. 


among the non-carcino- 
plasma SH lasting up 
to 6 hours has also been noted in dogs 


re 
gens. 


and rabbits after a single injection of 
mg. of 
Tissue and plasma 


3:4 benzopvrene**. 

GSH levels have 
been investigated after the induction of 
tumors in animals. In one study" on 
rats injected with 1,2-5,6 dibenzanthra- 
cene, there was an increase in the liver 
GSH 9 months after the first of 3. bi- 
monthly injections. Assays were done 
on the sarcomatous nodules which de- 
veloped, as well as on liver dissected 


National 


neer Institute of the National Institutes of Health, Public Health Service, and by. a grant 


m Parke, Davis & Company, Detroit, 


Michigan. 


Reviewed by the Veterans Administration and published with the approval of the Chief 


dical Director. The 


statements and conclusions of the authors are the 


results of their own 


ly and do not reflect the opinion or policy of the Veterans Administration. 
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free of these nodules. Increased values 
ot GSH in the livers of injected inimals 
were noted when the values were com 
pared witl ntrol rats that had not 
received the hydrocarbon. The tumor 
tissue howevel contained conside1 
bly less GSH than the surrounding 
ver tissu nd also less than the livers 
f the control animals. It was felt from 
t] st that the increase in live 
GSH \ te effect of the carcinogen 
since these hydrocarbons are rapidly 
inate 
ly eftect ft th Murphy Sturm 
on plasma SH in rats 
as be stigated by Shacter ef 
employin the amperometric 
vetho f In this tvpe of tumor 
ransplant t re is an initial lag phas 
ot tum re th for about 6 davs. then 
rapid owth or logarithmic phase 
nti} mum size is reached at 
hout tl I5th day Chi tumo1 
then declines rapidly until it is 
virtually ibsent by the 23rd day 
Followin the injection of — the 
roreign proteim tumol there was an 


nitial drop in plasma SH followed by 


ye ! in the lag phase ot tumor 
rowth during which normal values 
ere tt reached, however In the 
sarith phase ot rapid tumo1 
rowth there was a drop in the SH 
incident ith the increased mitotic 
ctivity of th neoplasm As the tumor! 
regressed atter the 16th day there was 


iin a rise in the plasma SH so that 


by the 23rd day it was nearly normal 
The authors concluded that the exper 
nents pport to the concept that 
clrecre plasma SH levels are a 
reflection of markedly increased utiliza 
tion of SH groups by tissues’. While 
this study is certainly highly suggest 
tive of an increased utilization of 


plasma SH by tumor tissue, it would 


not necessarily indicate an increased 


ate ot SH consumption or utilization 


per individual tumor cell. 
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Woodward studied rats with 
Walker No. 256 carcinoma and Phila 
delphia No. lL sarcoma, but did not 


find anv change in the GSH content of 


tumor tissue assaved by the olyoxalase 


method. The author noted that care 
must be taken in sampling the tumor, 

nee GSH as well as ascorbic acid was 
present only in sampl s taken trom 


areas but virtually 
the Phe 


GSH content of paire d tumors in which 


activel\ 


bsent im necroti 


portions 


retardation of growth of one of the 
TY oplasms was produ ed by irradiation 
was studied. During the period ot re 
tardation of crowth the GSH was cde 
creased but as the tumor resumed its 


ipid erowth the GSH content returned 
In to 
this decrease in GSH was 


to normal. tumors resistant 


hoentgven-ray 


not noted 

Kracke in 1936 suggested that 
GSH bi involve in various hema 
tologic diseases. In rabbits made leu 
kopenic by the injection of benzene 
there was a drop in the GSH of the 
bone marrow and blood prior to the 
onset of the leukopenia. This fall in 


GSH was considered as possibly due 
to its oxidation by one of the de rrada 
It 


1 
le nla Was due 


SUI 
to 
icceleration bac 


he 


tion products of ben 
mised that the 
depletion ot a 
tor for cell 
GSH. 
Bichel? using the 
for assay of GSH note 


in whole blood in patie nts with chroni 


normal 


division presumed t 


method 


d d \ ilues 


iodometri 


lymphocytic and mvelocytic leukemia 
In animals made leukopenic by ben 
Kracke S obser 
vations were not confirmed in that no 
reduction in GSH could be 
strated. In hemorrhagic anemia no 
correlation of GSH and _ reticulocyte 


observe d 


zene and Roentgen-ra\ 


ck mon 


Was 
1950. Contopoulos and 


count 
In Ander- 
son reported on the GSH concentra- 


tion of ervthrocytes and leukocytes in 


\ 
j 


in 
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normal adults and patients with various 
disease states. In patients with leu- 
kemia they noted a marked increase 
above normal in the leukocvte GSH 
concentration and felt that the assay 
of GSH might be of use in those cases 
of leukemia which presented diagnostic 
problems Phe study included 3 pa- 
tients with chronic lymphocytic leu- 
kemia, one with acute lymphocytic 
leukemia, 4 with chronic mvelocvtic 
leukemia ind one with agranulocytosis. 
of the patients showed abnormal 
values of GSH and during control of 
the dvscrasia GSH values ipproached 
normal. The greatest GSH leukocyte 
value was found in the patient with 
cute lvmphocvtic leukemia. Elevated 
leukocyte GSH content was also found 
howe both chronic lymphocytic 
and myelocytic leukemia while in a 
granulocytopenic aplastic anemia sub 
normal values were noted. These au 
thors « ‘pressed both erythrocyte and 
leukocyte GSH values in terms of 100 
om. wet weight of the respective cells 
In most patients with leukemia studied, 
the ervthocyte GSH content was also 
found to he high. 

Glutathione has also been studied 
with particular reference to certain 
tnemias. In patients with pernicious 
tema decreased whole blood GSH 
values have be en rved! These re- 
turned to normal after therapy with 
vitamin B In rats given a diet defi 
cient in vitamin B,. a similarly low 
GSH concentration was noted which 
returned to normal after administration 
of the vitamin. In animals deficient in 
folic acid and iron, similar reductions 
were not obs« rved. An increase in 
blood GSH per unit of hemoglobin has 
been r¢ ported in sickle cell disease'?. 

In view of the above data, it was 
considered of interest to extend the 
observations of Contopoulos et al.® on 
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the GSH content of human leukocytes 
and erythrocytes in normal subjects 
and subjects with disease. Particularly. 
the possibility of abnormal GSH con 
centrations in the cells of patients with 
leukemia seemed worthy of further 
exploration. 


Methods. A modification of the nitroprus 
sicle method was used for all GSH determin 
ations. The separation of leukocytes and eryth 
rocytes of the blood was wccomplished by 
erythrocyte sedimentation using Armour’s Bo 


vine Fibrinogen with citrate, (Fraction I) as 
previously described®.10.22, The blood was 
brought to the cold room (3 to 5 ‘3. 
within 20 to 30 minutes after venipuncture 
md all subse juent manipulations were done 
it to 5 until the final reading in the 


spectrophotometer. Since heavy metal ions 
catalyze the oxidation of GSH, the chelating 


agent gsequestrene disodium thvlenedia 
nunetetraacetate was added to the fibrinogen 
saline solution. After 20 minutes, sedimenta 


tion of the ervthrocytes permitted the aspira 
tion of the leukoecyte-rich plasma supernat 
which Was then centrifuged at L000 RPM 


2950 G) tor 5 minutes to minimize platelet 
contamination red cell-rich suspension 
ilmost completely free from white cell con 
tamination wa prepared from the erythro- 
cytes at the bottom of the sedimenting tubs 
Since it has been previously noted that 
plasma does not cont Lin GSH#.!° the centri 
fuged cells wer not washed, but suspended 
directly saline The only exception to 
this was in patient with diabetes mellitus 
Ketone bodies may possibly interfere with 
the nitroprussicds reaction, and consequently 
both red and white cells were washed twic« 
with saline. Triplicate red and whit 


ell counts were clone on ea h suspension 
Phe suspensions wert centrifuged for 10 
minutes at 2500 RPM 1500 G) the saline 
was aspirated and the cells resuspended in 
an equal volume of glass distilled water. The 
erythrocytes were thus lysed with release of 
their GSH content. Homogenization for 4 
minutes in a tight htting lucite® homogenizer 
was necessary to effect release of the leuko- 
cvte GSH content, since lower values were 
obtained without adequate homogenization 
Appropriate aliquots of the lysed red cell 
solution and the white cell homogenate were 
deproteinized by adding 2.0 cc. of 6% HPO 
in saturated NaCl with sequestrene present 


GSH concentrations of both erythrocytes and leukocytes from the same suspension remained 


the same after two washes with 0.9% saline. 


( 
I 
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tion ot 3 LO-OM. The 
it then supersaturated with 
NaCl nd trifuged for 20 minutes at 
000 RPM OO and the supernatant 
I was te through No. 50 Whatman 
filter pape! » trophotometer cuvettes con 
6.0 I saturated solution of NaCl 
vel! lace e bath and iliquots 
t | trates were transferred to the 
t s. | lor levelopm t was b 
( S nitroprusside method as di 
ibed by Grunert and Phillips'!. The latter 
reasing temperatures the 
more rapidly. Cons 
were kept Hnmerse | I! 
read. The unknowns wet 
inst ks which contained 2.0 
2% HPO turated NaCl instead of the 
\\ ile blood GSH va 
hod described by Grunert 
P| ploved 
A stand nrepared by dissol 
GSH OO « tf 2% HPO, in 
t Nat f il that the st I 
I stored at 17 ( wit t 
| t month period 
| ttl tandard curve wit] 
trati tl 0 to 200 micrograms 
he cur tarted at the zero point ind follow 
| the B I bert Law. All tissue concen 
tio! both eryvthrocvtes and leukocvte 


ve readings which were within this rang 
The final 1 W ade in a Model B 
Beck in Sy] rophotometer at 520 millimi 
IS W th. Two standards were dor 
ly licrograms (GSH Good 
ree el! re It was btained I 
ror less t To test the re erv. of 
GSH i lar filtrate. GSH in HPO 
ellular filtrate at the stag 
t prot tation ind the determination 
iplete ribed. The added GSH wa 
recovere 11.5 to 95% vield 
All GSH concentration in th 
bse ta ire expressed is mg pel 
L104” cells L| erythrocyte GSH content was 
ilated directly since leukocyte contamin 
f the erythrocyte-rich suspension was 
sligible. However. erythrocytes pres 
ent in suthicient concentration in the leuko 
yte-rich suspension to require correction for 
t} This was done by subtracting 
he tribution of the erythrocytes in 
the ispension as ilculated from 
the u erythrocvte GSH 
lr} ri ide method w is used because 
of ! pecificity ind the lack of 
interterin bstances influencing the reaction 
Cysteine was the only substance tested which 
ve an increased value with this method 
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Ascorbic acid added to GSH standar 
ergothioneine and seque str ( dded to oll 
filtrates did not show interference No inter 


{ ted f 


eCTence Was moved | 
fibrinogen solution 

Other methods Were il tuclied for i\ 
reduced GSH Phe tri rethod 
we good duplicate hecl but because of 
lack of specificity it) wa t used. In th 
nethod both iscorbic na Cl otl 

ised \ s whi | either 

1 CSH standard or i | filtr ite 

titrimetri lvoxala thod!® Te) 
ive us reproducibl data either 
tandard or with a cellul filtrate A turther 
dification of this method \ tried 
residual methyl glvoxal w easured by t 
ration ot il OSAZOTIE ( 
ISSO! in s t} ad ti 
yroduction easured t pectro 

ter Hows suitabl slic 

ld not he P thy 
ethod w i} done 

Results. NoRMIAL suByECTS. Twenty 


two pre-op rative 
lec d 
vood he alth 


patients ot varving 


Were patients were 


and had entered the 
that 


hospital only for elective surgery 

is, hernia and varicose veins, which 
would not preclude normalcy. The leu 
koevte GSH values showed a rather 
marked range, varving from 3.3 to 6.3 
mg. with an average of 5.1 m: Phe 
mayority of the values were between 


The er 


ed less variation. 1 


throcvtes show 
trom 0.44 to 


15 and 6.0 mg 


with an average 


C.90 ng of 0.72 mg 
Onlv one value was below 0.50 and 
only 4 were below 0.60 me. The data 


indicate that the reduced GSH concen 
ot al cell 


for cell basis is much higher -than that 


tration normal leukocytes on 
found in normal erythrocytes, the ratio 
Studies 


compare d with 


being approximately 2] on 
blood previous 

Erythrocyte and leukocyte 
GSH values for normal subjects 


subjects W ith various lise ase states sub- 


whole 
reports 


ind 


sequently discussed are shown on a 
scattergram in Figs. | and 2. 
NEUTROPHILIC LEUKOCYTOSIS. Thirty 


five subjects were studied in this group 


OOCYTES 
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normal subjects and 


ervthrocytes 


10 


pel 


GSH 


with various disease 


ot 


states 


|*MEAN 


patients 


JINOWHD 


SISQLAIOHd WAT 


DULAIOIIANW 
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ide le wk wevtoses 


secondary to inte ction and those Secon 


such non-intectious patholoe, 
mvocardial iIntarction 


were essentially normal in 


Values in cases with in 


from 2.9 to 6.8 me. with 

in average of 4.8 mg. per 10!" leuko 
nd two were m Ol 
iess 

Phe west was 2.9 mg. in a patient 

with inated coccidioidomvcosis 
who also had an eosinophilia of 14.5 
Th ther OW value ot m Was IN 
1 

pati t \\ th chron ulcerative 

Whos fferential leukocyte nt 


shift to th. 


minent 


including mvelocytes in the pe ripheral 
blood 
In the non-intectious leukocytoses 


comparabk range of leuko 


] 


cyte values averaging 4.9 mg. with only 


3.1 me. or lower 


two determinations of 
The lows 
in a patient with uremia One othe low 


t 
pat n 


found 


st value of 2.9 me. was 
is found 


the kidney 


Value ol | mg. W 


with carcinoma ot with 


metast whose differential form 
showe narked shift to the left with 
15% mvelocvtes in the peripher blood 
LYMPHOCYTOSIS. Fow patients v ith 
infectious mononucleosis various 


disease and one with a 


associated with mvo 
carditis were studied. In the cases of 
infectious mononucleosis the lympho 
cytes constituted 77 to 81% of the cells 
In the case the lympho 


of mvocarditis, 


cyte percentage was 59 The 
GSH value was 2.0 mg. in a patient 
with infectious mononucleosi who 


shows d lymphocyte S by diffe ren 


tial count. All values with one excep 
tion were low or low normal. the ey 
ception being 5.75 mg. in a_ patient 


infectious mononucleosis studied 
during early but 
still showed 81% lymphocytes in th 
peripheral blood. On a cell for cell 


with 


convalescence who 


FOLLETTE, LAWRENCI 


basis it mav be cc that the leu 


Wicd 


koe vte types anal ed the Cases 

are relatively poor in GSH measured by 
i 

the nitroprusside m thod 


Eight de 
lone on 6 patients 
trom 3.9 to 
Only 


normal 


POLYCYTHEMIA Rt RA VERA 


terminations were 
Leukoevte GSH ranced 


is found ibove thi 


range. Leukocytosi is prest nt in all 
but on patient ind with the one ex 
ception there wa n increased neutro 
phile percentag well as a shift to 


lifferential formula 


Whil » p tient received eithe) 
| Roent¢get none re 
ceived this her ] I several month 


NDROMES 


\fYELOPROLIFERATIV!I Sy 
hese pat nts w characterized by 
unexplained non-leukemi¢ peripheral 
] nkocvte in but one patient 
whose total leukocyte count was not 
nal. The peripheral blood showed im 
maturitv of the mveloid elements in 


Anemia 


instances, a 


luding blasts in sever | cases 
ost il] 
and he pato 


nations were pel 


formed nop tients. Ervthrocvte GSH 
was found to be elevated or at th 
uppe limits of ! l; rangin trom 
0.73 to 1.10 m nd averaging 0.90 
m Leukoevte GSH was normal o1 
moderately elevated with an averade 
ot 6.0 mg ind a range of 4.3 to 8.4 mg 

LYMPHOCYTI LEUKEMIA Ninetee! 


determinations were done on 13 pa 


tients. These studies during remission 
| 
Or exacerbation rore and qaurin 
ther ips showed leukocyte GSH value 
that were almost universally low ot 
low normal. The range was 1.2 to 4.7 
mg. with an average of 2.9 mg. a 


measured by the nitroprusside meth 


od. 
patient Was followed at weeklh 
Roent¢ge 


intervals during a course of 


therapy Ther was essentially 


lee vr 

The valle: 

both 

the left in te 

— 

+} 
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change in either ervthrocvte or leu 
kocyte GSH despite hematologic re- 
mission and an S-fold) reduction in 
leukocyte count. It is of interest that 
ene determination was made 45 min- 
utes after the third Roentgen-ray 
treatment and failed to show any im- 
mediate effect of irradiation. Another 
patient was studied at the time of 
entry to the hospital when he was 
rather acutely though not critically 
ill, and had a leukocyte GSH content 
of 2.1 me. After he had received 
Roentgen-ray treatments along with 
transfusions and showed considerable 
clinical well as laboratory improve- 
ment, leukocvte GSH was. still only 


“75 me. No consistent effect of ther 
ipy on the GSH leukocyte content 
could be found in these subjects there- 


In chron lymphocytic leukemia 


only two patients showed values 
bove 3.6 mg. in leukocytes. One was 
tudied during convalescence from 
pneumonia at which time his leuko- 


cyte count was 5600 per ¢c.mm. with 
71.9 lymphocytes. \ tew months Car- 
lier it had been 200,000 per c.mm. 
ind had dropped to the present level 
itter a course of Roentgen therapy. 
His leukocyte GSH was 4.7 mg. A 
leukocyte value of 4.6 mg. was found 
in another patient who was asympto- 
matic at the time of study. The leu- 
kemic lymphocyte, cell for cell. exhib- 
ited lower GSH content than the cells 
f normal subjects. 

MYELOCYTIC LEUKEMIA. ‘Twenty-one 
leterminations were done on 10 pa- 
tients. Here the leukocyte GSH show- 
da greater spread than in any other 
disease state studied. The values 
anged from 3.5 to 10.4 mg. with 5.5 
ng. as the average leukocyte GSH. Five 
t the patients showed transient ele- 
vations but were otherwise normal, 
t other patients were within normal 
imits at all times, and the tenth pa- 
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tient showed on only one occasion a 
value very minimally above the nor- 
mal range. There was no consistent 
correlation of the GSH to remission 
or exacerbation of the disease or to 
irradiation. One patient on entry to 
the hospital had a leukocyte count of 
607,000 per c.mm. Erythrocyte GSH 
was 0.95 mg. and leukocyte GSH 6.3 
me. at this time. One week after the 
last Roentgen-ray treatment he was 
clinically much improved, and had a 
total leukocyte count of 4200 per 
c.mm. At that time the erythrocyte 
GSH was 0.54 mg. and leukocyte GSH 
5.3 mg. Another patient was studied 
at the onset of Roentgen therapy and 
again 4 months after it was com- 
pleted. Leukocyte GSH values remain- 
ed unchanged. The course of two 
other patients was also followed dur- 
ing a period of Roentgen-ray therapy. 
In one, leukocyte GSH rose with thera- 
peutic remission while in the other it 
fiuctuated slightly but in an inconsis- 
tent manner. The erythrocyte GSH in 
these subjects remained relatively un- 
changed throughout therapy. 

ACUTE BLASTIC LEUKEMIA. Three pa- 
tients were studied with single deter- 
minations. Two of these patients show- 
ed unusually low leukocyte values of 
less than 3.0 mg., and in the fourth a 
normal value of 4.9 mg. was obtained. 

MISCELLANEOUS. content of 
erythrocytes and leukocytes was also 
measured in several disease states other 
than those recorded above. Two pa- 
tients with reticulum cell leukemia 
showed leukocyte GSH of 5.3 and 6.3 
mg., both results falling in the normal 
range. In two patients with leukemoid 
reactions secondary to carcinoma of 
stomach and ulcerative colitis slightly 
elevated leukocyte GSH values of 6.6 
and 7.0 mg. were noted. One patient 
with eosinophilic leukemia showed low 
values on two occasions of only 3.2 
and 2.7 mg. Six determinations were 
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done on 4 patients with lymphomas 
other than leukemia. Leukocyte 
trom 3.1 to 6.6 meg 
t.4 mg. 

and 
did not suggest 
difficulty 


concentration of 


values 
ranged with an 


average ol Vhese findings 


both 
range and 
Due to the 
adequate 


normal 

trend. 


In obtaining an 


above below the 


any 


le yvtes 


only a few patients with leukopenia 
and anemia were studied. One subject 
with aplastic anemia and another with 
a nutritional megaloblastic anemia fol 
lowing gastrectomy both showed a not 
mal GSH concentration in their eryth 
rocvtes and leukocvtes Phe 


cytes only Were 


ervthro 
studied in one 
with congenital hemolvtic 
GSH 
Another patient re ported 


patient 
icterus and 


a normal concentration was 


tound umong 
the chronic mvelocvtic leukemia group 
In this Case 


GSH 


also had S1¢ kl dise isc. 


the ervthrocyvtes showed a 


con 
centration in the normal 
Phree patients w ith diabetes mellitus 
studied. All had leukocyte GSH 
concentrations within the limits of nor 
One ot them had entered th 
hospital in acidosis 24 hours before the 
but w: at the time 
of study well marked 
leukocytosis was still present The other 
two patients diabetic 


exhibit leukocy 


were 
mal. 
assay is not acidotic 
However. al 
were under fait 
control and did not 
tosis 
Discussion. Comparison directly of 
the foregoing data with those of pre 
vious reports is rendered difficult due 
to varving tec hniques and standards of 
different this 
GSH IS recorded on a 


basis 


1n studies. In 
investigation 


pel LO cell while in 


others 
values have been expressed in terms 
of cell wet weight or per cubic centi- 
meter of blood, the latter expression of 
course ignoring the wide possible var- 
iations in cell numbers and types in 
pathologic states. However. summation 
of leukocyte and erythrocyte GSH con- 


tent in normal subjects and conversion 


FOLLETTE, 


LAWRENCH 


of this value to the content of GSH 
pre sent in the cells of one cubic centi 


meter of the subject's blood indicate 


eood correlation with data from ou 
own and from other sources recording 
whole blood content Whilk 
the great portion of blood is 
found in the erythrocytes because of 
their much greater mass, on a cell for 


cell basis leukocytes 
study to 
red cells 
that 
sons for this are 
found it necessary to 
leukocyt 
GSH_ release for 
made that 
10'° leukoevtes re present approxim itely 
t.0 om. wet weight of this tissue then 
leukocyte GSH 


average 1.25 per 


found in this, 


times as much as 


contain 7 
This ratio is much higher than 
Contopoulos The rea 
not clear although we 


noted by 
have actively 
homogenize suspensions to 
obtain satisfactory 


assav. If the assumption is 


in normal subjects th 


content is on the 


cm. wet weight ot tissue This com 
pares favorably with Woodward's"! 
findings in other tissues. For « xample 


in rats she found that liver contained 
i.72 mg.; adrenal, 1.09 mg.; spleen 
0.92 meg.: and kidney, 0.77 mg. when 
the elyoxalase method tor assay was 


used. 

In contrast to the 
Contopoulos and 
values of leukocyte 
served in 


kemit 


change in these values accompanied ra 


observations of 
Anderson’. elevated 
GSH not ob 
a rather large group of leu 


were 


subjects and no consistent 
diation therapy with good hematologic 


response. In chronic mvyelocytic leu 


kemia, values showed no consistent 
trend but ranged from low normal to 
moderately elevated. One patient fol 
lowed during Roentgen-ray therapy 
showed gradually increasing leukocyte 
GSH values while in others there was 
either no change or an insignificant re 
duction. In the cases studied the levels 
of leukocyte GSH were comparable to 
those in many normal subjects or to 


those in subjects with other disease 
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states and were not diagnostic. No es- 
sential differences were noted from 
values obtained in nondeukemic mvelo- 
proliterative syndromes or in polycy 
themia rubra vera. 
In chronic lymphocytic leukemia and 
the acute blastic leukemias, leuko- 
cyte GSH was almost uniformly low 
ind in a patient with chronic lvimpho- 
evtic leukemia, followed through a 
course of Roentgen-ray with good 
therapeutic response the values 
both ervthrocytes and leukocvtes re- 
mained unchanged. The low values 
mav be related to cell tvpe but also 
mav be related to average cell size. In 
this laboratory the leukocytes — of 
chronic lymphocytic leukemia on a per 
cell basis have been found to have on 
thre AVECTAUCE something less than halt 
the nitrogen content of leukocytes of 
normal blood and those ot chronic 
ranulocytic leukemia. Expression of 
GSH content on the basis of cell nitro- 
en would, therefore, give normal but 
ot elevated values in chronic lymph- 
cvtic leukemia. Moreover, roughly 
omparable low Vi ilues ot GSH were 
bserved in the lvmphocytoses ot in- 
fectious mononucleosis so that it does 
not appear from these data that the leu- 
kemic lymphocyte differs sharply in 
‘SH content from the lymphocyte of 
ertain benign conditions. 
Erythrocyte GSH showed little var- 
ition in anv of the diseases studied. 
few random samples that 
howed a slight increase, a consistent 


KCC pt tol 


end toward elevation was found only 

the mvcloproliterative syndromes. 
rvthrocyte GSH on a per cell basis 
as not affected by therapy in any dis- 
ise where this was studied. 

It may be concluded that in these 
tudies on the GSH content of isolated 
ukoeytes and erythrocytes no clear- 
it trend was apparent to relate the 
ee sulfhydryl content of the cells to 
ther increased myelopoietic or eryth- 
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ropoietic activity. Sulfhydryl leve 
the leukocytes under conditions of i 
tense mye lopoie tic activity such as "as ‘u- 
kemia, myeloproliter: itive syndromes, 
and infection were for the most part 
within the normal range. The excep- 
tions of low values in chronic lympho- 
cytic leukemia, blastic leukemia, and 
infectious mononucleosis may in- 
herent for the cell types analyzed or 
may be due to differences in mean cell 
SIZe. Erythrocyte GSH showed a ten- 
dency to be a little above normal in 
the myeloproliferative syndromes but 
the range of GSH content did not ap- 
pear to vary widely in the pathologic 
conditions studied. 

Summary. A brief review of the re- 
lationships of glutathione and other 
sulfhydryl compounds to cell prolifera- 
tion, to certain hematologic conditions 
and to certain malignant states is pre- 
sented. The glutathione content of sep- 
arated leukocytes and erythrocytes in 
health and disease has been measured 
by the nitroprusside method and ex- 
pressed as mg. of GSH per 10" cells. 
The data obtained in this study indi- 
cate (1) the ratio of leukocvte to eryth- 
rocyte GSH in subjects. is ap- 
proximate ‘ly 7:1; (2) by the aid of an 
assumption relating numbers 
to wet weight leukocyte GSH concen- 
tration is comparable to wn observed 
3) by the 
method employed e levated GSH values 


for many other body tissues; 


have not been found to be associated 
with the leukemic state and, in fact, 
the per cell values in blastic and in 
chronic lymphocytic leukemias have 
been found consistently low; (4) low 
per cell GSH content is also observed 
in the lymphocytosis of infectious 
mononucleosis, an observation which 
may be related to cell type or to a 
lower average cell size in the case of 
lymphocytes; (5) no clear-cut relation- 
ship of free sulfhydryl content of cells 
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to either increased myelopoietic or erythrocyte GSH has shown little var 


erythropoietic activity in various non-  iation from normal in the variety of 
leukemic states has been observed: (6 disease states studied. 
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THE PATHOGENESIS OF INFECTIOUS MONONUCLEOSIS 


By Joun S. Hunt, M.D. 


ASSISTANT 
the Depart nent of Medicine 
New Orleans 
PUBLISHED articles infectious 


mononucle OSIS have become SO Thumer- 
ous that it would be difficult, and per- 
haps not very profitable, to attempt any 
thorough review of them here. Bern- 
stein's monograph* summarizes ina 
detailed 
ious articles published up until 1940. 
SINCE 


careful and manner the var- 
then there have been numerous 
reviews connected with some particular 
aspect of the disease, as well as gen- 
eral reviews such as those of Wechs- 
ler®, Wising®*, Sohier"’. The ex- 
cellent short summary by Gardner and 
Paul 
disease should be listed also as a valu- 
abl It is particularly ap- 
pealing because of the fact that it is 


and 

of the clinical features of the 
reterence. 
concise and clear, in contrast to some 
of the articles on infectious mononucle- 
osis which trend toward the opposite. 

In general there appears to be in- 
creasing realization that infectious 
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mononucleosis is a disease with a great 
variety of clinical manifestations, as in- 
dicated by the almost hackneyed use 
of the word “protean” in describing 
its In addition, the 
increasing information on visceral le- 


clinical features. 
sions, obtained from necropsies, even 
though their number is still not great, 
that the of the 
disease are widespread throughout the 
body. The clinical features of the ill- 
ness will not be discussed here in de- 
tail, but will be reviewed rather 
quickly from the standpoint of the con- 
cept that infectious mononucleosis may 
represent a disease of hypersensitivity, 
rather than a specific infection in the 
usual of the term. Therefore, 
somewhat greater attention will be 
given to the hematologic and serologic 
abnormalities, the pathologic picture, 
attempts to incriminate various micro- 
organisms as causal agents, and the 


demonstrates lesions 


sense 


(83) 
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theories which have been advanced to 
With 


and 


explain the disease this line of 


approach clinical laboratory 
studies will not alwavs be sharply sep 
arated, and pieces of clinical informa 
tion mav be considered under the var- 


ious subdivisions of laboratory study 
which seem to bear on the ue stion 
ol the pathogenesis ol the disease The 


briet 


somewhat 


clinical summary will include a 


more detailed discussion of 
the occurrence of hepatitis and of |e 
sions of the system in infec 
part 


re ports ot such le SIONS have appeared 


hervous 


tious mononucleosis, in because 
in increasing numbers since the earliet 
reviews on the clinical features of the 
disease. However, there will be no at- 
tempt to make these descriptions all 
inclusive 

Clinical Features. For a 
description ot the 


detailed 
clinical aspects of 
infectious mononucleosis the reader is 
referred to the recent 
listed in the 
The tendency 


reviews, some of 
which are introduction 
for the disease to occur 
in children and young people, and to 
occur in epidemic form, is stressed by 
most authors. The clinical picture, on 


the whole, is one 


ot an acute infection. 


with fever, sore throat, and enlarge 
ment of lymph nodes as its most prom 
ment teatures. In some patients the pic 


ture 


s dominated by hepatitis or in- 


volvement of the central nervous 
svstem. The high incidence of sore 
throat, sometimes with stomatitis. is 


well known. It is of interest that the 
Cery ical lymph nodes are the ones most 
frequently involved*:**. The occurrence 
of rashes in the course of the disease 
has been emphasized by Tidy®. 
Hepatitis, with or w ithout jaundice, 
may occur in infectious mononucleosis, 
with considerable clinical] 
and laboratory similarity to infectious 
hepatitis 


sometimes 


Biopsy and necropsy 


studies have demonstrated 


lesion is a diffuse hepatitis, but are in- 


that the 


to establish the incidence of 
Chemical tests 


of hepatic function show abnormalities 


sufhicient 
hepatitis in the disease 


in the great majority of patients studied 
that 


almost 


and suggest involvement of the 


present 
related to changes in 


liver is always 
Tests which are 
the serum proteins, such as the thymol 
turbidity and the cephalin-cholesterol 
Hocculation tests, should probably be 
interpreted with caution in infectious 
mononucleosis, since abnormalities of 
the serum proteins could conceivably 
be produced by the hvperplastic 
lymphoid tissue. In many of the cases 
reported, however, there has been con 
firmatory evidence of impaired hepatic 
function, such as retention of bromsul 
falein and elevation of serum bilirubin 

The neurologic complications of in 
mononucleosis ire 


but 
number of such case re ports The sub 


tectious compara 


tively rare there is an increasing 


ject was reviewed in 1950 by Bernstein 


and and more 


recent references 


are given in the article of Raftery and 
associates The manifestations are re 
markably varied in regard to their clin 


ical type ind time of appearance some 
of the neurologic disorders which have 
been reported are meningitis, encepha 
litis peripheral neuritis, and optic neu 
ritis. The recent reports ot the Guil 
lain-Barré svndrome in association with 
infectious mononucleosis are of par 
ticular interest in suggesting a possibl 
allergic basis for the lesions of the 
nervous svstem in this disease. 
Abnormalities. 


Serologic HETERO 


PHIL AGGLUTININS FOR SHEEP CELLS. The 
presence ol heterophil igglutinins in 
the serum of patients with infectious 
mononucleosis is of great interest be 


cause of its diagnostic value, as well 
as its possible bearing on the basic na 
itself. In the latter 
connection, for exampl there is at 
least a superficial resemblance to se 


rum sickness. However, the heterophil 


ture of the disease 
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intibodies which are observed in se 


rum sickness and which mav occur, in 
low titer 


n normal persons are of the 
Forssman type and are absorbed by a 
pig kidney 

his is not true of the heterophil anti 
odies present in the serum in infec 


suspension of guinea 


] 


tious mMononuc leosis. For proper evalua 
tion of heterophil agglutinins in regard 


to thi diag 
] 


nosis of infectious mononu 
tbsorption tests should be car 
titer of antibodies 
well past the normal range 

In Gardner Paul's 


ses, the rcentage ol positive hetero 


ried out unless the 


and series of 


hil agglutination reactions was Creat 
st during the week of the 
lIness, thereafter trending downward. 


cond 


\s they pot out this has some bearing 


n the debated subject of whether on 
ot heterophil agglutinins in infectious 
ononucleosis represent true antibody, 
nee one might expect a true antibody 
persist in the serum for lJonget 
eriods 
practic point in the considera 
mn of these agglutinins is whether on 
t their demonstration in the serum 
t some stage in the disease is neces 


ry for the diagnosis of infectious 
is difficult to evalu 
th published evidence in this re 


ect because of lack of idequate des 


monucleosis it 


ption of the test used in many of the 
eC re ports. \bsorption tests to elim 
te antibodies of the 


not dom 


Forssman type 
as a routine procedure, 
otten the 
ure of authors to state whether the 
orted titers represent initial or final 


contusion results from 


Wh dilutions. ‘| he 111 idence ot posi 
e heterophil agglutinins reported in 
blished considerably, 
it is probably fair to say that most 


SCTICS Varies 
ters believe that heterophil agglu 
ns are 


not always found in the se 


in infectious mononucleosis. For 
mple in Kaufman’s series of cases". 


incidence of positive reactions was 
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; this down to 
the fact that diagnostic criteria vary 
among physicians, a point which adds 


to the difficulty of evaluating published 


Rs In essence comes 


reports. In my opinion, the clinical pic- 
ture, combined with the presence of 
large numbers of atypical lymphocytes 
in the blood, usually represents an ade- 
quate basis for the diagnosis of infec- 
tious mononucleosis. When, in addition, 
heterophil agglutinins are found in high 
or mcreasing. titer 
to be different anti- 
bodies, the diagnosis is clearly estab- 


lished. 


FALSI 


ind demonstrated 


from Forssman 


POSTINI FOR SYPHILIS. 


Biologically-false positive serologic 


tests for syphilis are a well-known oc- 


currence in infectious mononucleosis, 
the reported incidence varying con- 
siderably in different published ar- 


Paul" 


pointed out that when such positive 


ticles’. Gardner and have 
tests are found they tend to parallel 
the rise and fall of heterophil agglu 
tinins in the serum. They are indepen- 
dent of these agglutinins, however, 
since they persist after the latter have 
been absorbed by appropriate meth- 
ods*. Saddusk*> has reported that they 
have some correlation with the pres 
sence of rashes in the disease. 
AGGLUTININS FOR RED BLOOD CELLS 
WITH 
virus. This interest- 
ing observation, first made by Burnet 
and Anderson!", will be discussed here, 


rather than in the section dealing with 


MODIFIED BY PREVIOUS TREATMENT 


NEWCASTLE DISEASI 


the possibility that infectious mononu- 
cleosis may be a specific viral disease, 
because all of the evidence presently 
available points toward its being an 
entirely nonspec ific reaction. It seems 
clearly established that a certain per- 
infec- 
tious mononucleosis will cause agglu- 


centage of sera trom = cases of 
tination of human type O red blood 
cells which have been previously ex- 


posed to the presence of the virus of 


st) 


This property pre 


sent in low titer in many normal sera 


} 


n abnormally high titer in in 


rectious mononucleosis. to a lesser ce 


recnhious hepatitis ind occa 


lly ih} other intectious dist 
The incidence of positive reactions in 
intect nononucleosis varies in dif 
terent series from 25 to 75 ind appat 
ently { Variation depends largely on 
the stra it Virus us d in the test \] 
thoucl Sel trom cases of inter 
tious mucleosis contain both het 
erophil antibody and the agglutinin fon 
red b ( ls which have been treated 
with N stl disease viru eith , 
\\ ithout the other ind ib 
sorpt ne from the serum, when 
both are present. does not appreciably 


ffect the titer of the other Since 
study t the serum in intectious mono 
pucleos ile | to reve | the pres 
nce IV specih antibodies aimst 
this virus the occurrence ol the 
tbnormal hemage¢lutinin probably can 
not be onsidered to constitute evi 
dence for the theory that there is anti 
eni larity between the Newcastl 
disease virus and the hy pothetic il virus 
or intect is mononucleosis 

OTHI ANTIBODIES. Bernstein’ has r 
ported the occurrence of agglutinins 
ivainst a variety of bacteria finding 
mentioned in several other reviews ol 
the biect. These agglutinins could 
bly result trom the sO-( illed 
namnestic reaction lsoagelutinins tol 
human red blood cells have been ce 
scribes nd there have been a few 


] 
cold hemagelutinins occu 
Antistre pto 


occurrence ot agolu 


re port Ol 
rig the disease 


lvsin titers and thi 


tinin inst Listeria monocytogen 
ll | 

will be mentioned later, for conven 

ience. since they mav have more direct 

bearing on theories of the pathogenesis 


ot intectious mononuc le OSIS 
INTERPRETATION Ol THI 


it 1S difficult to belie ve 


SEROLOGI 


ABNOI 


MIALITIES 


INI 


that the iormalities of the 


ValTIOUls ) 


serum described above can be related 
in anv direct way, to a specific infec 
tion. It seems more logical to think 
that thev are the result of the reticulo 


endothelial rpl sia Which 


to be the basic lesion in the diseas« 
This assumption consonant with the 
that ibody elobulins ire 
formed in the retic loendothelial 

it does mn that 


ars 


concept ant 


SVS 
th 


tem 


stimulation of such tissues Is necessal 


sed by a 


ily cat specific microorganism 
Studies of th rum proteins, an 
especially of the lobulin fraction 
seem mmportant n such a concept but 
ire compli ited by the fact that hep 
titis seems to be equent feature 
intectiou mononucleosis. such 
Stuation it woul he difficult 
Sterlin: has pointed out, to deter 
mine the indir roles of th live) 
ind the Iwmphoid tissue mn producin 
the changes. In Sterling s study of th 
electrophoreti pattern or serum trol 


cases of intectiou mononucleosis al 
normalities were 
ird to the pre 
Che cl 

direction of decrease in 
fraction and elevati th 
olobulin fraction. It is of interest th 
of heter yphil agolutinins 
did not iffect the 
With the 


Investig 


bserved 
out re sence or a 
were in th 


the 


] 
of inges 


camm 


sheorption 
thes sera elect 
phoretic patterns same lit 
ited tl 


inte ctiol 


I approach | 
erum ybulin 


the turbidimett 


mononucleosis 1} 

technique described by Kunkel*, at 
found elevations in turbidimetric unit 
in 41 of 45 patient Further study 


the pattern of serum proteins in t] 
disease might be rew irding parti 
larly if accompanied by more caret 
control observations 

Blood Picture. Whether or not tl 


the 


heterophil agglutinins in the serum 


msists on 


clinic han presence 


an essential criterion for the diagno: 


A 


PROGRESS 


ol infectious mononucleosis, there 
eems to be tairly general agreement 
that the pre sence, at some time in the 
course of the disease, of increased num 
bers of abnormal mononuclear cells 

in essential sign. Several authors, in- 
cluding Gardner and Paul** and Bern- 
tein’, have described an initial leuko 
penia during the first week or so of 
clinical symptoms, due chiefly to a re- 
duction granulocytes. The subse 
quent increase leukocytes, which 
generally occurs during the second 
week of the illness, is the result of an 
The history of the discovery of these 
cells in the blood, and the realization 
that “glandular fever” and “intectious 
mononucleosis. were the same disease, 
re ot great interest but do not bear 
upon the present discussion. The most 
important consideration would appear 
to be that abnormal mononuclear cells, 
vhich occu regularly during some 
tage ol the disease. and usually nh 
high percentages, have considerable 
liaguostic value and theretore might 
bly 


clue to the nature of the disease itself. 


At this 


be « xpected to provide some 


description of these 
ells and speculations about their ori 
in would be in order. The unusual 
nononuclear cells occurring in intec- 
tious mononucleosis were desc ribed 
definitive manner by Downey!”, in 
923. and no better description ap- 
ears to have been published since that 
time. He divided the cells into three 
pes, although he attached no special 
ignificance to the division because of 
the presence of numerous gradations 
tween them, even in the same smear. 
in the larger cells, cytoplasm tends to 
« increased and in all of them to be 
iore basophilic than normal. It may 
lso be vacuolated or foamy in ap- 
earance. The nuclei of the larger cells 
re frequently placed eccentrically and 


enerally are irregular or indented. 
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The nuclei of the smaller cells may 
also be irregular. Nuclear chromatin 
forms a coarse network of strands. The 
cells are well illustrated in a color plate 
in Downey's article. Although there is 
still some dispute about the nature of 
the cells, it seems safe to say that most 
authoritics regard them as mature 
lymphocytes. In addition to the atypi- 
cal cells just described, the blood con- 
tains lymphocytes of normal appear- 
ance and also. gradations between 
them and the large pathologic forms*® 

It is of some interest, in connection 
with the 
Downey in his earlier report™ 


present discussion, that 
well 
as in a later description of the cells 

stre cater their resemblance to plasma 
cells and suggested that they were in- 
termediate between plasma cells and 
lymphocytes. This morphologic re- 
semblance is not very striking to me, 
but it should be mentioned that typical 
plasma cells may be ‘found in the blood 


et As will 
be mentioned later in of 


of patients with the dise 


the histologic findings in infectious 
mononucleosis, there seems to be good 
evidence that the abnormal lympho- 
cytes originate in’ the hyperplastic 
lymph nodes. 

Since the atypical lymphocytes are 
so striking in their appearance and 
have considerable diagnostic value in 
infectious mononucleosis, it is impor- 
tant to evaluate reports of their occur- 
rence in other disorders. This is par- 
ticularly true of their reported presence 
in viral infections, in view of the widely 
held theory that infectious mononucleo- 
There seems to 
he little doubt that the cells occur on 
occasion in infectious hepatitis, but 


sis is a viral disease. 


since Clinically evident hepatitis may 
occur during the course of infectious 
mononucleosis, the diagnosis in some 
of the reported cases would appear to 
be a matter for debate. In this con- 
nection, the paper of Havens and 
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\larck is of particular value, since 
the St the leukocvtis respons 
during the eourse of experiment lly in 
duced 1S hepatitis in human 
voluntee They at scribed ill earl 
leukops with subsequent relatin 
lymphocytosis. During the first week 
of ilh pical lymphocytes of th 
sort iIntectious leosis 
Were rep rted to hye COMMON Whe 
chang the blood cle scribe | this 
report 1 ibled those occurring in in 
rectious mononucleosis with the ( cep 
tion that there was no absolute increas« 
in mon ear cells or long persistence 
of the | cells in the blood 

sim the il cells re San 
{ measles nd German 
meas h thoritv tor this stat 
nent 1 ven by other thors 
IS the pel ol Be = \\ ird 
t scribed the ppecal 
nce { ) ) Cony le 
rrom les humerous 
ly np! ti with the characteristic 
or vouns vmphocytes as revealed by 

upray tainimn Phe, mentioned 
the occurrence of similar cells in Ip! 
vital preparations mn German me isles 
intectiou mononucleosis How 
eVel th not make it cle il whe th 
er Ol t thev considered these lare« 
lympho vt morphologic illy identical 
with the tvpi il cell of infectious mono 
nucleos 

Litwin ind Leibowitz' have 
norted the occurrence of th ity pi il 
cells in 29 of 55 patients with viral 


with primary 


hepatit 


p itients 


typical pneumonia, apparently of viral 
origin, 4 patients with he rpes zoste1 
one with he rpes simple» ind 2 with 
roseola intantum Unfortunately, the 
clinical information provid d is scanty 


i ] 
In none of the diseases mentioned did 


the number of atvpical cells exceed 10° 
and they tended to be present in the 
than 


Llood tol 
Litwins 


shortet periods ot 


in infectious mononucleosis 


IN] 
nd Leibowitz considered the cells to 
by morphologically identical with those 
seen in infectious mononucleosis 

Phi atypical Ilvmphocvtes have been 


reported by Baldrid and coworkers 


small 1} mbers 


to occul in 
bacterial infections with associated 
lymph node enlar nent. It is also of 
interest that ther bserved the cells 
ir three cases of serum sickness with 


enlargement of 


the 


ssociated generalize 


lvwmph nodes. Along the same lit 


itvpical cells have been reported by 
Randolph and Gibson®® in a variety of 
llergic diseases 

he remaining features of the blood 
picture mononucleosis 
vill not he discu sed here \lention 
might by mad passing ot recent 


cports ot imstance t thrombocvto 
penic purpura ind of acute hemolvt 
1¢ nem associated with intectious 
Hol nucleosis Phe echanism of the 
mplications is not understood thor 
uohly nd the s estion that they 
can be attributed to hypersplenism 
Got not seem to ccount ill of 
the clinical information presented 
Pathology. Because of the compara 
tive rarity of necr examination 


mtectrous mononucleosis. MICFOSCOpl 


study of 
centrated 
and fixed sections of 


The study of 
seems of particula interest since they 


tissue sections has | en con 
ised 


pone 


upon CX lvmph nodes 
as 
nodes 


pirates lymph 


are so frequently enlarged and_ since 
they might be expected to throw some 
light the the 
lymphocytes which are found in 


blood 


on source ot itypical 


the 
LYMPH 


NopEs. There are numerous 


1¢ ports of the histol 71K study ot lymph 


nodes in infectious mononucleosis 
some of them dating trom the early 
the 
of the 


studies should be cited as of 


days of clinical recognition and 


study disease. Two more recent 


interest 


those of Downev and Stasnev2"’ and 


| 
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Gall and Stout*'. In both of these 
studies the value of proper fixation and 
staining of the sections, and of exam 
ination of stained smears from imprints 
of the nodes, is stressed. This appears 
to be essential for the demonstration 
in Ivmph nodes of the atypical lympho 
eyvtes which are seen in the blood. 
Downey and Stasnev", in their study 
of Iwmph nodes from 6 cases of infec 
tious mononucleosis, described hyper 
plasia of the reticulum, nodular foci 
of reticulum cells compression and 
distortion of the sinuses, and the pres 
ence of large lymphocytes the 
inuses and looser portions of th 
nodes. There was also hyperplasia ol 
the follicles in a case in which the node 
vas removed at the height of the clini 
tl disease Imprints of the nodes 
iowed cells identical with those seen 
n the blood. It is of interest that the 


uthors also stressed the presence ol 


numerous plasma cells in most of the 
mprints ind) suggested their origin 
rom Ivmphocvtes 

Phe report of Gall and Stout®! de 
ves from a study of ten excised Ivmph 
iodes and reviews the previous de 
criptions of the histologic picture in 
nfectious mononucleosis. It is partic 
larly valuable because it helps to clar 
fy some of the conflicting earlier inter 
retations and to establish a character 
tic histologic lesion of the lvmph 
ides in this disease. The findings are 
isically the same as those of Downey 
id Stasney, although the presence of 
lasma cells is not stressed. In_ brief, 
ill and Stout describe a prolifera- 
m of all of the components of the 
ide, resulting, in the extreme stage, 
compression of the sinuses and their 
ckine with lymphocytes and other 
ononuclear elements, as well as en- 
rgement of the follicles to such a de 
ee that their borders are not clear, 
it extend in an irregular fashion into 


surrounding pulp. This histologic 
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picture — is distinguished from other 
tvpes of hyperplasia by the marked 
proliferation in the pulp; by focal pro 
liferative activity of clasmatocytes, 
with morphologic changes; and, most 
characteristically, by the presence ol 
the specific cell of infectious mononucle- 
osis in the sinuses and throughout the 
pulp. These characteristic changes 
produce superti ial blurring of the nor 
mal structure of the node, but the nor 
mal architecture is preserved. 

BONE MARROW. The nature of the 
lesions in the bone marrow has prob 
ably been confused in many instances, 
4G 43 mpbell suggests, by attempts to 
interpret smears rather than fixed sec 
tions. In histologic examination of bone 


o} 


tained by sternal puncture 
Campbell observed focal proliferation 
of mononuclear cells in 12 of 15 cases 
of infectious mononucleosis. These col- 
lections were made up of large cells, 
resembling undifferentiated reticulum 
cells, and smaller ones which appeared 
to be lymphocytes. Some of the latter 
cells were thought to be identical with 
the atypical lvmphocytes which are 
seen in the blood. In addition, some of 
the foci contained small numbers of 
plasma cells. Campbell considered 
these foci to be examples of the wide- 
spread hyperplasia of lymphoid tissue 
in this disease. It would seem that the 
“oranulomatous” lesions of the bone 
marrow in infectious mononucleosis 
described by Hovde and Sundberg** 
probably are identical with the focal 
areas of Campbell. 

VISCERAL LESIONS. The number of ne 
cropsics reported in infectious mono- 
nucleosis is small because of the usually 
benign course of the disease. Reviews 
of such reports have been presented 
by Custer and Smith'’® and by Sharp®’. 
The former article also gives references 
to histologic study of the spleen follow- 
ing its removal because of rupture, and 
of specimens of the liver obtained by 
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biopsy. The lesions are thought by the Cuillain-Barré syndrome has occurred 
uthors of both papers to derive locally isa compli ation 

from. stem cells ol the reticuloendo Observations Bearmg on the Con 
thelial svstem. They contam the atypi cept that Infectious Mononucleosis Is 
cal lymphocytes seen mm the blood. The a Specific Infectious Disease. It ap 
tendency for the cellula accumulations pears to be the opinion ol most stu 
to occur around emall vessels is well dents ol this disease that it Is an Intec 


Hustrated in the photographs present tion probably caused by a virus. The 


‘by Custer and Smith. The fact that most important pice of clinical evi 
neh lesions may occur 1m ilmost evers dence in support ol this concept is the 
rgan of the hody provides in explan frequent report ol epidemic s of the 
tion for the great variation m the clin disease. Such reports appear im ilmost 
ul pi cure ol thy ra Kon ( imple Ever’ detailed unt ol infectious 
thy currence ol inte rstitial inf Itra mononucleosis | pic TICS ire Lid to 
tion the lun ie of interest in particularly prom to velop 
wie thy reported clin picture children and yout peopl crowded 
priunars circumstances such the environment 
the infectious mononuclec ol boarding school dormitory 
Cinilarly. the focal myocardial Several of them were reported in the 
eg | Custer Smith militar SeTVICCS du the last Wall 
lit it fe the report l eases in \lthou h some ol the outbre iks seem 
} h | e] tro to have been epidemics 
( ird evick ol tl mee ok them diagnos 
( pel irditis in the cist l Phe tic criteria wen bro lened to th pom 
hep a af infiltration in whe re the re der cannot jud e the val 
th idityv ol the diagnosis mann of th 
natients This state ent is not intended 
irvil l rees ot chang Wy paren 
to deny the nossibilitv of isymptomatl 
chymal wid Is difhieult to distin 
ouish trom that of intectious hepatitis cases of infection 
other unusual clinical feature whicl 
Ben tes have been claimed for it. It would ap 
ti is subject detau have likely howevetl that mn outbre | 
compared the lk sions of inftectiou hepa of the disease mi ht well lead to a 
titis and of infectious mononu leosis nN ‘otensive search for inappar nt case 
sections obtained by punch sy ol a loosening ol liagnostic criter 
the liver Phev point out that there are In the of exact diagnosti 
important differences between the his standards if IS oby iousls difficult t 
tologic pictures of the two diseases 1 inte rpret such reports 
the biops\ obtained early in then lwo recent articl are of interest 
course In intectious m mnonucleosis this respect Evans made a caretu 
ther reater cellular reaction than ind complet search ton asymptomatl 
is seen in infectious he patitis much causes a college dormitory after th 
less in the way of changes in the paren occurrence ol 5 cases of intectiou 
chvmal cells of the liver mononucleosis m this setting. No clit 
In the nervous system perivasculal ical or laborator evidence of “imap 
uffing has been noticed in the sub parent infection was found in th 
stance of the brain and in the other residents. Evans suggests, as a 
meninges as well as radiculoneuritis explanation for his failure to fn 
in the interesting cases m which the isymptomatt cases. that intectior 
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mononucleosis is now, under most cit 
cumstances, an intection of low con 
viousness, tending to occur spol 
dically. Hoagland** was impressed 
vith the absence of cases of infectious 
nononucleosis among the roommates 
of patients suffering from it at the U. S. 
Military Academy, where a group ol 
oung men is closely associated 
throughout a period ol several years 
With this as a starting point, Hoagland 
<amined, with obvious skepticism, the 
vidence for the occurrence of epl 
lemics of the disease. He excluded all 
eports of epide mics published betore 
th report. ot the diagnostic value of 
the heterophil antibody test by Paul 


nd Bunnell in 1932, a rather stern 


but one which seems justified 


iStire 

uch an analysis. He also insisted 
pon other rigid criteria for diagnosis 
lauding ibsorption tests for korssman 
itibody. Although this: study throws 


me shadow of doubt on most of the 


pidemics scribed 1932. the re 
rts of such epidemics cannot be lis 
ed ind Hoagland does not. at 


mpt to do so. It would appear desit 
le in the future, however, to exam 
e the evidence for their existence 
re. critically 

REPORTS OF ATTEMPTED VIRUS ISOLA 
Although infectious mononucleo 

is generally regarded as an acute 

fection caused by a virus, the fact is 
t established, and the evidence for 
experimental transmission to man or 
boratorvy animals is meager. Of the 
boratory animals which have been 
ed in an attempt to recover a virus, 
ly monkeys have yielded anything 
roestive ol positive results. To sum 
rize these results briefly, it can be 

| that monkeys inoculated) with 

od from human cases of infectious 

le OSIS have occasionally de- 
oped varving degrees and combina- 
ns of the following: fever, lymph 
le enlargement, mononuclear leuko- 


cytosis, or heterophil agglutinins in 
their sera®:?°!, Similar changes occurred 
in many of the monkeys inoculated by 
Wising’? with bac teria-free suspensions 
of lymph nodes from patients in the 
acute stage of infectious mononucleosis, 
and in one instance it appeared that he 
was successful in transmitting an agent 
capable of producing these changes 
threugh five passages in monkeys. On 
the other hand, other investigators have 
obtained completely negative results 
following inoculation of monkeys with 
various materials, including blood and 
lymph node suspensions, from patients 
with the disease? 

The attempts to produce infectious 
mononucleosis human volunteers 
have vielded similarly doubtful results. 
There seems to be little doubt that of 
the 5 persons inoculated by Wising” 
with blood from patients with infec 
tious mononucleosis, one developed typ- 
ical signs and symptoms of the dis- 
ease. However, in dealing with such a 
commonly encountered disorder, it 
would obviously be desirable to obtain 
positive results in more than one case 
before concluding that the disease was 
the result of the inoculation. Wising’s 
studies also included inoculation of 
lymph node suspensions into 6 volun 
teers, none of whom developed any 
signs of illness. This negative result. is 
particularly interesting in view of the 
fact that 5 of the volunteers received 
suspensions otf the same lymph nodes 
which were thought to have produced 
the disease in monkeys. The studies 
of Evans*? in 16 human volunteers, 
with the use of throat washings, fecal 
suspensions, and blood, gave results 
slightly suggestive of transmission of 
the disease in 3 cases. However, none 
of the 3 persons developed the full pic- 
ture of infectious mononucleosis, and 
he concluded that the evidence for 
transmission of the disease to human 
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sibli OT thie ast 1 rela 


tionship of this organism to infectious 
mononucleosis is still a matter for de 
bat si t Was revl ved rat 
tail 51 by Girard and Murray 

In brief thi evidence tol causal con 
nectio ith mtectious Nonucleosis 
is it onal isolation trom the 
b| erebro pinal Huid of patient 
with the disease and the fact that an 
mals I ted Ww th this o1 lism show 
| ( nononuck il cells 


the \ do not cle 


Hlowe Vel 


velop phil agglutinin Studie 
ns for Listeria the 
I patients vith infectious mononucleo 
sis ch t much upport to th 
concept I causal relatio1 ship 
(.1ral \lur b Lic thirt mie 
th lise b CAllSé by 
List cl J lé na other 
CaSeS hha } ive l rent etiolo \ 
Infectious Mononucleosis as a Pos- 


sible Disease of Hypersensitivity. Evi 


DENCE FAVORING THE CONCEP Phe ice 
that il tious mononucleosis repre 
sents process 1s not Hew ind 
oes not rest on anv positive evidence 
Neverth le the concept IS li ippeal 
In ind might « ‘pl iin many of th 
bscur teatures of the It rat 
rives chiefly from the clinical resem 
blance of infectious mononucleosis to 
the anaphvlacti« typ ol hypersensiti 
itv following the administration of s« 
rum and certain drugs. This clinical 
picture ce scribed Longcope s 
celler rticl As has been men 


tioned previously, the clinical picture of 
general enlargement of lymph 
| ol the 


sorts, and a gen 


sometimes spleen 


ot 


n course resembles t 


nodes il 
rashes of a variety 


dru Sit kne SS 


of the 


SICKNESS 


iried involvement 


vous stem mn serum 


Mill 


Creat rese 


le S¢ ribe dl by 


ol 


ars a 
dlisorde rs 
Kon 


mong the neurol 


le OSIS 


rum administrati 


and the 
1 


and CCT 


neuritis 


drome 


types including 
believe that the ( 
diverse effects is | 


1) iphvlactic typ 
l ot 


ra at 
with cerebral 


S 


th it involve ment 


in this disease 1 


basis pointing Ol 
imtection 
ot poliomyelitis 


spread and_ bi 


volve ment ot 


the neurolog 


h l ly ISIS by 
OCCUF alll 
lise iS¢ rather th 
temporal relation 


Phe several 


mtectious 


honspecih 
lise ise alftectn 
il svstem her 
important 


pting the idk 
sper 
trnins to 
the 
far arly, 
true 


EVIDENCI 


appr cll 


fol iS¢ 
howevel 
intibodies 

CONTI 
One obvious obj 


vperse nsitivity 


tor 1s encountered 
ports ot epidemi 
celve ol a mode 


patie nts reacting 


to an intection 


( lini al course It 
they 


from which 


ynplications 


it that no known vira 


with the 


namely tl 


hic h 


er and Stanton and 
mblance to the neu 

in infectious mono 
mple they list 


compli itions ol 
ion, radiculitis poly 
Guillain-Barré 


bral 


meningeal 
‘| he \ 


in such 


and 


neuritis 


nmon tactor 


rsensitivity of thi 
Librach" 


chious mononuc le OSI 


clis« us 


suggest 
svstem 


have an allergic 


possible excepto! 
Causes such W ick 
re evidence of 


nervous system. Bern 
ate the theory 
j complications have 
that the 
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Omting out 


ost any stage of thi 
having a definite 

t ts onset 

tbnormalitic 


icleosis st 
tion of 
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the uloe ndothe | 
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have high specificity 
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analogy, an outbreak of rheumatic 
lever during the course of widespread 
streptococcic infection in a large mili- 
tury post might be termed an epidemic 
of rheumatic fever if the nature of the 
disease were not understood to some 
extent. It would, however, be unreason- 
able to explain an outbreak of infec- 
tious mononucleosis with a very high 
incidence in any particular group on 
the basis of such a “7 cv. It is be- 
cause this aspect of tic situation ap- 
pears of such importance in evaluating 
the evidence for the presence or ab- 
sence ol hypersensitivity in the dis- 
ease that mention has been made 
reports which cast some doubt on the 
occurrence of epidemics. The matter 
seems to merit more careful study. 
The lesions of infectious mononucleo- 
sis described earlier are certainly not 
those of the acute vasculitis which ap- 
parently is the basic lesion in serum 
and drug sickness. Moreover, the le- 
sions of infectious mononucleosis, at 
least in the case of those in the lymph 
nodes, are said to be almost specific™? 
Finally, although the atypical lympho- 
cytes of this disease are said to occur 
in other disorders, including allergic 
diseases, and might reflect only the 
marked lymphoid hyperplasia, their 
presence in large numbers is almost 
diagnostic of infectious mononucleosis. 
POSSIBILITY OF HYPERSENSITIVITY 
rO BACTERIAL INFECTION AS AN ETIO- 
Locic FacTOR. The fact that sore throat 
is such a frequent and early feature of 
infectious mononucleosis suggests that 
the disease begins as a_ pharyngitis. 
Joyce’ lists the reported incidence of 
sore throat in various series of cases 
vhich have been reported, stressing its 
frequency. Further support for such a 
oncept is provided by the frequency 
vith which the cervical lymph nodes 
re enlarged. They tend to be the first 
iodes to enlarge, and are sometimes 
he only ones. The appearance of the 


pharynx is frequently suggestive of 
acute bacterial infection, with tonsil- 
litis or diffuse redness and edema. 

In the early stages of the study of 
the disease, many of the German clini- 
cians believed that the hemolytic strep- 
tococcus was the causative agent, bas- 
ing this opinion upon the frequent pres- 
ence of this organism in the throat and 
the occasional occurrence of scarlatini- 
form rashes and nephritis during the 
course of the illness. Their views, as 
summarized by Tidy**, were that the 
clinical picture of infectious mononu- 
cleosis was the result of “a constitu- 
tional lymphatie tendency in the indi- 
vidual which was called into activity 
by the angina”, and that an identical 
angina in other persons would result 
in the common clinical picture with 
associated increase in neutrophilic 
granplocytes in the blood. This theory 
would probably be presented today as 

. hypersensitivity reaction to bacterial 
It has, apparently, been 
abandoned as an explanation for the 
pathogenesis of infectious mononucleo- 
sis, but it might well be given new 
consideration. 

A major reason for this suggestion is 
the great frequency with which patho- 
genic bacteria can be cultured from 
the throats of patients with infectious 
mononucleosis. The —beta-hemolytic 
streptococcus is of particular interest 
in this connection. The incidence of its 
presence in throat cultures in the dis- 
ease is difficult to assess, since in many 
of the published reports the methods 
used for isolation and identification of 
the organism are not given in detail. 
As a generalization, it can be said that 
the beta-hemolytic streptococcus has 
been reported frequently in throat cul- 
tures in many articles describing the 
clinical picture of infectious mononu- 
cleosis. As an example, in Wechsler’s™ 
large series of cases, the incidence was 
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certain that the 
hemolytic streptococcus is not always 


even when it is looked for with 


It seems reasonably 


found 
care. However, other pathogenic bac 
teria may be present. Campbell’? has 
been impressed with the incidence of 
coagulase-positive staphylococci in the 
with infectious 


throats ol patients 


mononucleosis, as compared with a 
large control group consisting of var 
ious kinds of pharyngitis. Although he 
does not attach much significance to 
the finding, his tables also reveal the 
presence ol beta hemolytic streptococci 
the throat in 24 of the 


infectious mononucleosis 


in cultures of 
52. cases of 
studied 
Other as the pneu 
mococcus and Hemophilus influenzae, 


organisms, such 


have been reported in throat cultures 
in the disease. Vincent’s organisms are 
otten 


cases accompanied by stom:titis. 


demonstrable, particularly in 

lwo small pieces of clinical evidence 
io suggest that bacterial infection may 
initiate the disease will be mentioned. 
tor the ll general interest and possible 
bearing on the thesis, but without any 
attempt to draw important conclusions 
trom them. One of them is that, in rar¢ 
instances, infectious mononucleosis be 
gins with the typical picture of acute 
tonsillitis®. The other is a personal ob- 


servation ot a case of infectious mono 
a young woman, followed 
within a week by follicular tonsillitis in 
the 2 
Beta-hemolytic streptococci were cul 
tured trom the throats of all 3 of these 


patients, and it is tempting to speculate 


le OSIS In 


older members of her family. 


that the younger person reacted in an 
unusual way to infection with the same 
organism that caused the usual picture 
ot bacterial infection in her elders. 

It is generally considered that infec 
tious mononucleosis is a specific infec 
tion caused by a virus, and that the oc- 
currence ol pathogenic bacteria in the 
throat represents secondary bacterial 


little doubt that 
pharyngitis is an early and prominent 


infection. There is 
feature of certain viral infections, such 
us measles, but it is rarely as severe as 
that encountered in cases of in 


fectious mononucleosis. The high inci 


dence of pathogenic bacteria in the 
pharynx in infectious mononucleosis is 
impressive, and the conclusion that 
these bacteria have infected the pha 
rvnx following viral infection does not 
seem justified without more critical 
study. Throat cultures certainly should 


be done in the early stages of the dis 
- even in instances where the throat 
does not look inflamed 


An obvious objectic n to the conce pt 


of bacterial hypersensitivity, on the 
iwailable, is that 
it would require acceptance of the idea 
that the 
mononucleosis could result from infec 


basis ot ev ice nce now 


clinical picture ot intectious 
tion caused by more than one type ot 
bacteria. Again, it would be helpful to 
detailed It 


studies to 


have more extensive and 
formation on bacteriologic 
evaluate this point 

In regard to the possibility that the 
beta-hemolytic streptococcus may play 
a causal role, at least in some patients 
titers during the 


should be of in 


few re ported 


anti-streptolysin 
course of the diseas« 
terest. In a instances 
thev have been studied and found to 
be elevated 


to draw anv conclusions from these re 


‘4 However, it is difficult 


ports, since, as a rule, they wer done 
on patients demonstrated to have the 
organism in their throats and the in 
creased titers might be explained by 
alone. 


bacterial infection 


rHE EFFECT AND ACTH 
There 
are only a few published reports on the 
ACTH in 


certainly 


CORTISONI 
IN INFECTIOUS MONONUCLEOSIS. 


use of cortisone and intec 


tious mononucleosis, and 
these hormones are not indicated in the 


treatment of the relatively mild illness 
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presented by most patients with the 
disease. Two of the case reports might 
be mentioned as of especial interest. 


Doran and Weisberger!'® describe strik- 
ing clinical improvement in a patient 
severely ill with infectious mononucleo- 
sis. Fiese et al.?° report similar improve- 
ment in a patient with the Guillain- 
Barré syndrome thought to be associat- 
ed with the disease; the diagnosis in 
this case rested entirely on the presence 
of heterophil agglutinins. Obviously 
these cases do not constitute any strong 
evidence for the role of hypersensitis ity 
inv infectious mononucleosis, since corti- 
sone and ACTH may have striking 


effects in a variety of inflammatory 
processes. 

Conclusions. The etiology of infec- 
tious mononucleosis is still not estab- 
lished. Although it is generally regard- 
ed as a specific viral infection, there is 
no convincing evidence that this is the 
case. Many of the clinical and labora- 
torv features suggest that it may be a 
disease of hypersensitivity, but this 
concept of its pathogenesis does not 
rest upon positive evidence. The re- 
ported occurrence of epidemics of the 
disease is evidence against such a con- 
cept. The possible role of an allergic 
reaction to bacterial infection deserves 
more attention. 
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ALTHOUGH toxic, neoplastic and trau- 
matic disturbances in certain portions 
of the extrapyramidal system may oc- 

asionally produce the clinic: al picture 
of Parkinsonism, the vast majority of 
cases of this disease which the physi- 
cian is called upon to treat fall into 
one of the three following varieties: 
|) idiopathic, 2) postencephalitic, 3) 
Idiopathic Parkin- 
sonism (also often referred to in the 


irteriosclerotic®* 


literature as “paralysis agitans” or 
essential Parkinsonism”) is a chronic 
progressive degenerative disease with 
onset of symptomatology usually, but 
not alwavs, in late middle life. This 
variety is generally diagnosed when 
there is neither a known history of 
fever or lethargy preceding the onset 
f tremor and rigidity nor the clinical 
i) findings of atheroscler- 

The diagnosis of arteriosclerotic 
can usually be made 
nore readily than that of the other two 
najor types because of the well-known 
linical and pathological evidences of 
ssociated atherosclerosis of the central 
ervous system or other systems. Post- 
ncephalitic Parkinsonism**5? may oc- 
ur from a few months to. several 
iecades after an attack of acute 
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encephalitis. This variety of Parkin 
sonism may be seen m the third fourth 
and fifth decades of life, (or later) and 
is especially likely to be associated 
with ocular symptoms oculogyvri 
crises, defective pupillary contraction 
weakness of convergence, fluttering of 
the evelids autonomic dvsfunction 
( greasy skin, excessive salivation) and 
emotional or behavioral disturbances 

One of the greatest draw-backs to 
the scientific evaluation of any type ol 
treatment of Parkinson’s syndrome. is 
the fact that the various investigators 
disagree on the proper method of meas 
uring “improvement”. Some observers 
believe that the only reliable test of im 
provement is the “subjective” evalua 
tion of the patient himself'*. Others 
base their opinions on such “objective” 
findings as are revealed by visible 
“improvement in walking and turning. 
combing the hair, shaving, washing 
talking performing household 
chores”, and the like, as well as sup- 
porting statements from _ relatives, 
friends and other physicians**°:"*-**. It 
has been found difficult, if not impos- 
sible, to devise tests which are both 
practical and sufficiently objective to 
permit accurate and reliable measure- 
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ment of the amount of improvement 
of spasticity and tremor. Many inves 
tigators who rely on “objective” evi 
dences of improvement also lay great 
stress on the results of repeated neu 
rclogical examinations, electromyo 
graphic recordings and various tests of 
: #,48,53,58 It 1S 


quite common fot patients to express 


psve homoto1 dexterity 


creat enthusiasm over subjectively pel 
ceived improvement in spite of a total 
absence of confirmator\ objective eV 
dence There is good reason to be 
lieve that no known regimen of treat 


more than 25 to 35 


ment results in 
improvement 
Anothei complicates 
exact evaluation of the amount or ce 
Parkinson's 
svndrome is the well-known fact that 
emotional stress alone is capable ot 


markedly 


tremo! 


factor which 


cree ol Improvement in 


Parkinsonian 
Under hypnosis the tremo1 


increasing a 


in some patients can be diminished or 


even abolished  altogether’’. Even 
“short stresses”®? such as “door slams 
criticisms, interviews, missing trains 
ind the host of minor burdens met with 


in ordinary 


life” 


mMnovance, 


increase tremor “by 


producing irritation, fear, 
anxiety, tension and anger.” The in 
crease in symptoms is temporary and 
individual to individual 
Most patie nts feel better, are less rigid, 


and have 


varies trom 
less tremor as their environ 
ment is enriched by quiet, comfort, se- 
curity, and contentment. Denny-Brown 
goes so far as to say that any sudden 
change in the course of Parkinson’s dis- 
ease is invariably related to such factors 
as emotional trauma, injury, infections 
and other upsetting situations of mod- 
erate duration. Such stresses are those 
lasting hours to days, for example, 
periods of overwork, an infected tooth, 
a minor fall with a little bruising, a 
cold or a gastric upset, the visit of an 
unwelcome guest, a spell of extreme 
weather or the absence of a loved one 
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or a person on whom great depr ndenc 


has been placed also include 
stresses of long duration which persist 


tor weeks 


ample the cle ath ol love d Ones, opera 


months and years, for ex 
tions and illnesses that are protracted 
loss of large, amounts of property, and 
so forth’, 

The possible role that personality 
structure plays in th etiology and re 
sponse to therapy of Parkinson's syn 
been studied for 


drome has many 


vears. Jelliffe'? used the psychoanalytic 


approach and concluded that brain 
lesions were of less Importance than 
the pr rsonality in the pathog nesis of 
paralysis agitans. Booth' and Hen 
drick shared the same general opin 


ion. Benda and Cobb postulated that 
it mav be that persons with marked 


motor drive are more likely to develop 


more 
that 
pre morbid personality traits emerge in 
a result of the 


and CONVINCING 


the svndrome than those of a 


sedentary. litt Yaskins opinion 


in intensified form “as 


dise: se” sounds logic ul 
is the following 
should certainly be encouraged, but, at 
least for the shed only 
questionable light on this subject Cot 
thard Booth concluded that thes« 


patients ire dominated by 


Observations such 


present they 


needs fol 
action and self-assertion 


influ neces ol the 


individuality, 


towards the environ 


ment whereas on a structured test 
such aS the Wechsler Bellevue these 
subjects produce a good range of con 


on the unstructured Rors 


crete ideas 
chach they show an impoverishment of 
abstract imagination, or in other words 
to the obvious and 
Markovich and 
from. the 
ot 65 


Parkinson’s syndrome for 3 to 


they are confined 
the stereotyped! 
Schwab”: 


etiological 


studied a mixed 


standpoint group 
CASES ol 
5 years and came to the following in 
teresting conclusions Regardless of the 
therapy used, “62” of those patients 


who were subject to depressions, ex 
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tensive worriers, chronic complainers, 
patients with extensive drive and ambi 
tion who were subject to mood swings, 
and who would ... be regarded as dif- 
ficult personalities or neurotic people 

. showed progression of their symp- 
toms, whereas only 25% of those with 
stable deviations of personality struc- 
ture showed a_ similar progression.” 
An earlier article’? 
ition even more clearly: “The normal, 


describes the. situ- 
easy-going, placid person usually re- 
sponds favorably to medical treatment. 
Phe dependent, passive, suggestible 
also do well. The tense, driv- 
ing stless, ambitious is 
most diffi ult to he Ip. Reluctant to ; 
cept his disability, he strives con- 
stantly to seek a complete cure. The 
inavoidable reduction in activity and 
the need of i longer time scale is in- 
compet rh with his way of life. The 
lepressing effect of the antispasmodic 
drugs irritates rather than soothes. 
Chis group of people is always dissatis- 
fied and critical of medical failure to 
counteract the symptoms in an efficient 
ind complete manner. Patients with 
psychopathic states, depressions and 
aranoid states react even more un- 
itistactorily to medical help. In this 
isease all the usual means of expres- 
ion are seriously modified. The facies 
rigid; gesticulation can only be car- 
ied out with difficulty and without 
pontaneity; body posture is fixed; even 
and later 
nintelligible or even impossible. It is 
nderstandable that the inability to 
ive vent to feelings in the ordinary 
iv must be a chronic and _ bitter 


peech becomes slowed 


ource of frustration and irritation.” 

There are other complications to any 
rm of drug treatment of Parkinson- 
m. For example**, a new remedy is 
kely to achieve good results at first 
it such benefit may not persist. This 
iould not be surprising as it is com- 
on to find few or no striking ob- 
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jective changes patients who claim 
marked improvement from medicinal 
treatment. Suggestion is undoubtedly 
a large factor with many pi atients. The 
optimism caused by early improvement 
is often replaced by dej jection, tollow- 
ing a relapse, which is reflected in an 
attitude of hostility and resentment 
toward the doctor. Some patients** are 
so desperate for a cure that they readily 
tire of any remedy and demand new 
ones in rapid succession. Others are 
highly distrustful of new drugs for fear 
ot being made subjects of experiment. 
\nother uncontrollable variable is the 
fact that in Parkinsonism the patient 
rather than the physician determines 

the therapy, because the length of the 
i!Iness leads patients to shift and ex- 
periment with various drugs until they 
find those that provide the greatest 
comfort and relief from symptoms. 
However, those drugs which possess 
some positive value to the patient usu- 
ally find their true level of use in ac- 
cordance with their merits. 

The Commonly Accepted Drugs. A. 
SYNTHETIC ANTISPASMODICS. 1. Artane 
(Trihexyphenidyl). This antispasmodic 
isa product ot the Lederle research or- 
ganization and, chemically, is 3-(1- 
piperidyl )- 1-phenyl-1- cvclohexyl-1- -pro- 
panol hydrochloride. Comp with 
atropine, Artane has one-half as strong 
an antispasmodic action, one-eighth as 
much antisialogogue potency, and one- 
tenth as much cardiovagal inhibitory 
effect! It is supplied in scored 2-mg. 
and 5-mg. tablets, as well as in elixir 
form, with each fluid dram (4 ce.) con- 
taining 2 mg. of the drug. Artane 
should be given orally, 3 or 4 times a 
day. The initial dose should be small, 
with subsequent gradual increases over 
a period of 4 to 6 days or more, until 
the effective level is reached. The drug 
is usually well tolerated under this 
regimen***5, When started as _ initial 
therapy, 1 mg. of Artane should be 
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iv, and 2 mg. the sec 
further increases of 
total of 6 to 10 
ly. Many patients de 
fit from this total 
me N May be al 
idministration of At 
meals. Benzedrine 
be added on arising, 
11:00 am. if early 
lepression exists! 
patients nearly always 
dose of Artane than 
sclerotic or the idio- 
Thos with CA- 
preter their Ar 
may require, in 
ints of atropine?** 
ome observers that 
ilways, or at least 
mbination with th 
such clS | 


lrobromide, tincture 


IVOSCIT 


or tincture of hvoscy 
Vinobel Side 
ire unusual but 
Nausea, VOM 
re mouth, blurring of 
ervousness, tinnitus, 
mental confusion. 

nt, excitement, spider 
ind auditory hal 
severe reactions 


iainly after protracted 
h unnecessarily large 
ed in total dailv doses 


\rtane is rarely 
disturbing side effects. 
tree ot toxic eftects on 
is, blood pressure and 


The effect of Artane 


stionable 11, 24,63 | but it 


effective in reducing the 


yr many cases of Parkin 
sually tends to relieve 
ind mental inertia char- 
is svndrome”*. If tremor 

especially in arterio- 
one can supplement the 


drug with small amounts of scopola 


mine*', Artane is a partic ularly valuable 
adjunct in the treatment of arterioscler- - 
otic Parkinsonism because, in contrast 

to atropine, it is believed that it will 
not precipitate glaucoma**. Many ob 

servers are of the opinion that Artane 
is the drug of choice, at least for the 
arteriosclerotic and idiopathic types’? 

Artane has been studied 
in more clinical research projects in the 
last 5 years than any other anti-Parkin 
sonian agent. 

The very recent report by Doshay, 
Constable, and Zier*’ on the 5-year 
follow-up of 411 patients treated with 
\rtane is especially entitled to some 
brief quotations: “Artane is commonly 
iccepted as the standby in the treat- 
ment of all forms of paralysis agitans. 

. The mean of the current ages of 
the patients was 41 to 45 in the post 
encephalitic group, 51 to 55 in the idio- 
pathic group, and 61 to 65 in the arter 
iosclerotic group. The dose of Artane 
varied from 2 to 7.5 mg. per day in 
urteriosclerotic cases, 6 to 10 mg. pel 
day in idiopathic cases, and 7.5 to 30 
mg. per day in postencephalitic cases. 
Seventy-three per cent of the patients 
showed improvement while on Artane. 
In all groups of pai ilysis agitans the 
drug is about as effective against 
tremor as it is against rigidity (51% and 
53%). . . Artane was used alone in 
from 50 to 70% of the patients except 
that another drug was added from time 
to time in efforts to combat one or an 
other symptom. . . . Artane was com- 
bined with scopolamine (Hyoscine ) in 
SS cases and with Benadryl in 105 
cases to help counteract rigidity; with 
Benzedrine or Dexedrine in 44 cases 
to combat lethargy and akinesia; with 
MK-02 in 100 cases to counteract 
cramps, spasms, contractures, and de- 
formity.” 

4 Pipanol Hydrochloride (the Win 


throp-Stearns brand of Trihexyphen- 
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idy! hydrochloride) is 1-cyclohexyl-1- 
phe nyl-1 -hydroxy- 3- piper-idinopropane 
hydrochloride’ It seems to be iden- 
tical with Artane in efkectiveness 
against the clinical manifestations of 
Parkinson’s syndrome, in dosage and 
in side effects. of is supplied in scored 
white tablets ‘of 2-mg. and 5-mg. sizes, 
as well as in elixir form, with each fluid 
dram (4 cc.) containing 2 mg. of the 
drug 

3. Pagitane Hydrochloride ( Cycrim- 
ine Hydrochloride, Lilly). Chemicall, 
this drug is a derivative of aminopro- 
panol. Its chemical formula is 1-phenyl- 
| - propanol 
bydroc hloride. Its chemical similarity 
to Artane and Pipanol Hydrochloride is 
obvious. Pagitane Hydrochloride is a 


i lope ntyl-3- pipe ridino- | 


new potent antispasmodic drug which 
at times is described in the literature 
under the name of “Antispasmodic 
Compound It is supplied 
in 1.25-m¢. orange sugar-coated tab- 
lets, as well as in 2.5-mg. brown sugar- 
coated tablets. Preliminary investiga- 
tion with this new antispasmodic sug- 
rests that its general effectiveness is 
pproximately the same as that of Ar- 
tane and Pipanol Hydrochloride, but 
that it is more effective in the treatment 
postencephalitic Parkinsonism*’. It 
reduces rigidity fairly regularly and 
ften diminishes tremor. It has control- 
ed oculogyric crises when all other 
drugs have failed®®®°. The following 
re the initial dosages recommended: 
Postencephalitic, 2.5 mg. t.id., idio- 
pathic and arteriosclerotic, 1.25 mg. 
t.id., with a gradual build up to toler- 
nee over a 7- to 10-day period. In 
lost patients with idiopathic and ar- 
eriosclerotic Parkinsonism dosages be- 
ween 7.5 to 15 mg. are therapeutically 
lective and not associated with toxic 
ymptoms'*. The postencephalitic type 
ten tolerate and experience marked 
relief of symptoms with 
osages as high as 30 mg. daily®®5, 
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Doshay and Zier** state that, “Old pa- 
tients can be maintained comfortably 
on 1.25 mg. three times a day. The 
younger patients tolerate 5 mg. three 
times daily without difficulty.” Signi- 
ficant side effects are dry mouth, diz- 
ziness or lightheadedness, “feeling of 
stupidity,” gastrointestinal distur- 
bances, nausea and vomiting, anorexia, 
epigastric discomfort, blurred vision, 
hallucinations, disorientation, — sore 
mouth and tongue, weakness, palpita- 
tion, insomnia, salty taste, and numb- 
ness°*"5!.55, Pagitane Hydrochloride has 
been considered by some to be more 
potent than Artane, both in beneficial 
effects and in side reactions®®*!. Arter- 
iosclerotic patients tolerate Pagitane 
Hydrochloride the least well of the 
three types, at times developing psv- 
chotic reactions with hallucinations 
and disorientation, which, however. 
subside in a day or two following dis- 
continuance of the medication. Hence, 
ad slow buil« |. up of the di ily dos: ige of 
Pagitane Hydrochloride, over a period 
of 10 days or more is indicated in arter- 
iosclerotic Parkinsonism. Pagitane Hy- 
drochloride should not be administered 
to patients suffering from glaucoma, 
tachycardia or urinary retention. 

4. Parsidol (identified as W483 dur- 
ing clinical trials in the United States; 
as a 3356. and Parsidol in France, 
and in Great Britain as Lysivane and 
). It is the hydrochlor- 
ide of diethylaminopropyl phenothia- 
zine. Parsidol is produced by the 
Warner-Chilcott Laboratories and_ is 
available scored 10-mg. and 50-mg. 
tablets. The main benefit of Parsidol is 
the reduction of muscular rigidity, but 
it also seems to reduce tremor at 
When initiating therapy, 
the starting dose should be 10 mg. four 
times daily. This may be increased 
gradually to 150 200 mg. per day 
over a period of about 14 days, for 
mild or moderately severe cases. Severe 
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Cases Thay 


a further gradual in 
Sick 


rOC 


crease to 500 or 600 meg per day 


etfects include drowsine SS 
Cryness of the mouth, nausea, vomiting, 
tinnitus, depression, palpitation, ver 
tivo, difficulty in visual accommodation, 


skin limbs 


tiredness and 


{ nelin: ot 


cramps in the 
heaviness , lassitude and 
Voxie effects appear to be mor 
than with 


ind more severe 


\rtane ind can be disturbing 
Parsidol should 


to 
for patients with glau 


quite 


patients not 


lye prescribe | 


coma some 


Vinced’ that | il 


Investigators ire con 
sidol is the drug of 


itment ol ll 


choice tre 


cases ol Parkinsonism regardless of 
etiolo: Others believe that its ef 
rectiven is about the same as that 
ot hvoscine r that it is a adjunct 
when combined with such drugs as hy 
scin n general, it is most cfkective 
when combined with one or more othe: 
drugs ich Artane Benadrv] Ol 
hvoscin Some find it inferior to 
Artane 

5. Panparnit Caramiphen Pau 
panit This is a synthetic drug with 
the structural tormula of 2-diethvl 


aminoethyl-] phenyl-cyclopentan cal 
late hy 
tured D\ 


boxv! drochloricde It is manutas 
Pharmaceuticals and is 
red tablets of 12.5-m¢ 


and orange tablets of 50-m¢g. size. There 


available 


is a wide range of individual variation 


in tolerance for Panparnit, but it is safe 


to begin with an initial dosage ot 12.5 
meg. three times daily, immediately 
atter meals. These dosages are gradu 
illy increased to tolerance over a pe 


} 


riod of a wee until about 50 mg. are 


viven five times daily. Those doses 


which are not administered immedi 


ately after meals should be given with 
a full glass of water. The main effect 
of Panparnit is the reduction of rigidity. 
lt is less effective against tremor than 
the belladonna compounds” but 


even in this respect there is dissenting 
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opinion Some observers reported 
that 


Panparnit 1S to hvo 
Others failed to 


striking difference in therapeutic ethec 


sup 


observe any 


tiveness between Panparnit and the 
Various solanaceous ilkaloids which 
have been in use tor many vears 3.88 


Panparnit is said to be more toxic in 


older patients than Artane but more 
effective in reducing ‘tremor There 
is some evidence that this drug should 


not be used at all in Parkinsonism be 


cause of the very high idence of 
in both 


types 


serious tox sicle effects 
le and liopathi 
but that it can be used 


therapy postencephalitic Causes Ol 


] 
roti 


as substitution 


merely 
tovethe 
Artane 


well to l 


limited to vounge) patie nts al 
It is less efk 

Some patients respond 
Artane 


to Benadrvl and Pan 


ctive in veneral 
h il 
combination of and 


o1 
i 


parnit™ symptoms in 
clude dizziness. palpitation tinnitus 
( iddiness. anorexia nausea, vomiting 


light 


lings 


epigastric burning, weakness o1 


feelings in the | Hoating 
CX\CECSSIVE dry 


mouth 
nd diplopia In 


rspiration 


drowsiness, blurring of vision 


one SCTICS ot CAaSCS 


hanparnit caused drvness of the mouth 


nd blurred vision only one-fourth as 
often as Artane, but caused other dis 
turbing sic effects ten times as otten 


Artane 
6. Cogentin 
Sultonate 


pound has the structural formula, tro 


\IK-02 


‘| his 


Be nztropine 
svnthetic com 


pine be nzohvdrvyl ether methane sulto 
active radicles of 


Although this 


drug has only been available to clinical 


nate. It combines the 


itropmne and Ben idrvl 


investigators~” recently, it 
will shortly be marketed by th 
Sharp & Dohme Division of Merck & 
( ompany, Ine. 


very 
It has already received 
Food and Drug Administration accep 
tance, and will prob ibly be made avail 
white double-scored 


2-m¢. 


able 
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tablets. It has a powerful antispasmodic 
action, works peripherally, and seems 
devoid of cerebral stimulating qualities 

lhe drug has a cumulative action that 
permits treatment twice a day or some 
times even once a day to be effective. It 
is practically nontoxic and is recom 
mended particularly for the control of 
rigidity, sialorrhea, spasm, fixed facies 
in postencephalitic patients and for 
severe tremors in arteriosclerotic pa 
tients. The average dailv effective dose 
is between 0.5 me. and 5 mg. Initial 
dosages should be approximately as 
tollows Postencephalitic cases, 0.5 mg. 
three times daily idiopathic and arter 


iosclerotic cases, 0.5 mg. once or twice 
laily \laximum effective dosages Call 
then be gradually reached in about 


10 days. Postencephalitic patients, with 
their usual high tolerance for anti-Par 
kinsonian drugs, can usually tolerate 2 
to 5 mg. or more of Cogentin daily. 
Idiopathic and arteriosclerotic patients 
will usually require from 0.5 to 2.0 mg. 
laily Phe chiet side reaction of Cogen- 
tin is dryness of the mouth, and hence 
patients are advised to take the com 
pound atter meals. Often, Cogentin 
tlone is insufficient as patients “on it 
one tend to become listless and 
omewhat depressed. Hence it is well 
to combine it with Artane, which is 

cerebral stimulant. For patients 
lreadvy on Artane it is well not 
to start reducing the Artane until Co- 
entin has been added for at least a 
veek. Then, over a period of a month 
r so, the proper combination of co- 
entin and Artane can be determined 
When they are used together it is pret- 
rable to administer Artane before 
veals and Cogentin after meals. Move- 
vent is said to be rendered easier with 
ogentin and Artane therapy than 
hen Artane is combined with Bella- 
ulgara, hvoscine, stramonium, and 
thers. Cogentin often obliterates al- 
ost completely the typical Parkin- 
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sonian facies, and tends to relieve 
muscle cramps. Cogentin likewise may 
control sialorrhea better than atropine 
and usually without the distress of a 
parched throat, diffic ulty in swallowing 
end loss of appetite. Cogentin has the 
ability to control severe tremor, a fac- 
tor of great benefit to older patients 
in particular. Any side reactions that 
may occur, such as dryness of the 
throat, weakness or lassitude are either 
transient in nature or disappear within 
a day or two after cessation of treat- 
ment. Cogentin is equally well toler- 
ated in all three major types of the 
Parkinsonian svndrome, and has no 
deleterious effects on the pulse, blood 
pressure, cardiac branch of the vagus 
or the gastrointestinal svstem. 

POTATO PLANT PRODUCTS. 7. Hyoscine 
Scopolamine). This is an extract of 
the solanaceous plants, especially stra- 
monium, and is available in 1/200 grain 
0.3 mg.), 1/150 grain (0.45 mg.) and 
1/100 grain (0.6 mg.) tablets. Older 
patients should be started on one 
1/200 grain dose daily, after breakfast. 


‘Every third or fourth day this daily 


dose may be increased by 1/200 grain 
until the total daily dose is 1/200 grain 
tablet two to four times daily. Younger 
patients should be started on 1/150 or 
1/100 of a grain doses daily, and grad- 
vally this dose to as 
r tour times 
daily. het clinicians re sal that Ar- 
tane and Panparnit are — rior to hy- 
One observer** asserted that 


high as 50 grain three « 


“hvoscine is the drug of choice ... in 
the younger cases of poste ncephalitic” 
Parkinsonism “partly because they 


were able to tolerate larger doses of the 
drug, and partly because they were 
more disabled by rigidity, reduction of 
which appeared to be the main thera- 
peutic effect of the drug.” There is a 
disagreement in the literature as to the 
effects of hyoscine on tremor. For ex- 
ample, Miller®* states that “Hyoscine 
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has ho ippreciable eftect on tremor, 
but Doshay ind Zie) 

oscine 18 Our Very 
for the 
causes dryness of the mouth and blu 


report that “hy 
be st 
tremor. 


current drug 


control of Hvyoscine 
red vision only slightly more often than 
Artane, but 


as manv other disturbing side reactions 


causes almost three times 


such as dizz tachveardia, 


pros 
tration, nausea and depression as Ai 
tane Side reactions which pass un 
noticed in young patients may prove 


ver\ disturbing to elderly arterioscle1 

otic 

types ot me 
Q 


patients who are sensitive to all 
dication. 

This is best admin 
the tincture of 
Stramonium has a 
than othe 


it is espe ially 


istered in the 


Sstramonium 


torm ot 


content of hvoscin« 
Hence 
for the control of tremor, ten 
<citement, although it has 
well. It is 

patients 


ate! 


ints 


potato | 


ettective 
and 
some effect on rigiditv as 
tolerated by 


uSInY the 


isily older 


\\ he I} 


1 
begin with 


tincture it is well to 


5 drops in water after each 


meal ai increase the daily 
each of the 
daily by 2 drops until 
The total final 


never exceed ten 


d gradually 


dose by increasing post 
cibum_ doses 
reac he d. 


should 


initial day’s total dosage. An 


tolerance is 
daily dosage 


times the 


occasional] investigator believes that 
Artane has not been demonstrated to 
be superior to stramonium. “Artane 


was slightly superior in objective tests 
of upper extremity dexterity, strength, 
and mental alertness. Stramonium was 
superior to Artane in objective tests 
ot lower extremity dexterity, and walk 


ing?. Denny-Brown’'* stated that “re- 


cent studies indicate that Artane is 
almost as efficacious as stramonium or 
hvoscine and possibly induces fewer 
unpleasant side effects.” 

9. Atropine. This drug, in the form 


of a 0.5% solution of atropine sulfate. 
is best administered in 3 drop doses. 


orally, with an interval of at least six 


AND 


PSYCHTATRY 
hours between dosages because of the 
slowness of excretion of the drug The 


dose should be increased | drop three 


times a dav every three days, until 


about 10 drops three times daily are 


reached. It is rarely necessary to go 


bevond this maximum dosage 


ulogvric 


except 
for the control of o« crises, in 


which case the dose may be elevated to 


i5 drops three times daily \tropine is 
relaxation of 
Although 


ind blurring of 


an effective drug for th 


spasm rigidity some 


drvness of the mouth 
vision is observed in most patients suc 
treated 
patie nts can tolerate a 


amount of these two 


cessfully with atropine, most 
moderate 
vmptoms they 
disturb 


\tropine in 0.5 


are not accompani 1 by more 
ing tvpes of reaction 
is well 


Parkin 


solution has special value and 
tolerated in postencephalitic 
me the 


he 


sonism, espec ially amv 


and earlier cases. Ht used in 


small amounts in id opathic cases. but 


arteriosclerotic Parkinsonism 


ot th haz 
circulatory 


never in 


because ird of glaucoma and 


disturbances \assive 


doses of sulfate result in 


itropine may 
excitement hallucinations. Pro 
longed treatment, even with smaller 


dos« S, may re sult im OF fatal 
and Sc 
tract 
Postmortem examination of 6 cases re 
vealed the 
or megacolon, with ulceration or 


disturbances of tonus, motility 


cretion of the castrointestinal 
formation of megasigmoid 
ileus 
and acute dilatation of the stomach?*:7 
Toxic reactions also include occasional 


nausea, vomiting, tachycardia and diz 
ziness=' 
10. Bellabulgara 


tract of Bulgarian belladonna. It is man 


ederl 


This is a root ex 
Laboratories in 
chocolate colored tablets 
0.45 meg. of the alkaloids 
atropine and hyoscyamine, as well as 
Bellabulgara i: 
started initially by administering one 
half of a tablet after each meal. Then 


ufactured by 
one unit, 
containing 


a trace of hvoscine. 
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one post cibum dose daily is increased 
by one-half of a tablet until the opti- 
mum dose is reached. Neal**°* believes 
that Bellabulgara is the most effective 
treatment for postencephalitic Parkin- 
sonism, as the toxic symptoms are less 
disturbing and the patients’ tolerance 
seemed higher. The three belladonna 
Bellabulgara, Vinobel, 


and Rabellon, have about equal compo- 


preparations 


sition and similar effects in idiopathic 
ind postencephalitic cases. All three 
should be administered in smaller doses 
in arteriosclerotic cases. 

11. Vinobel. This is a root extract 
of domestic potato plants that is manu- 
factured by William S. Merrell Com- 
pany. It is available in two forms: 
i brown tablet containing 0.4 mg. of 
the active alkaloids and pink tablet 
containing OS mg. of the same. It is 
i cood antispasmodic. The larger tab- 
let should be used for younger patients 
ind the smaller for older 
In treating postencephalitic patients it 

well to start with an 0.4 mg. dose, 
nd then increase it slowly to the level 

f tolerance. The average optimal dose 

about seven to ten 0.4 mg. tablets 
laily. The symptoms most improved 
re rigidity, salivation, postural dis- 

rbances and oculogyric crises**. In 
ne large series of cases™? of post- 
neephalitic Parkinsonism treated with 
Vinobel, over 99% of cases of moderate 
everity and over 83% of cases of mark- 

d severity were improved. 

12. Rabellon. This is a synthetic com- 
ound made from drugs extracted from 
i© American belladonna root. It is 
ianufactured by Shi arp & Dohme Lab- 
ratories. It comes in the form of a 
uuble-scored white tablet. Each tab- 
t contains 0.4507 mg. of hyoscyamine 

drobromide, 0.0372 mg. of atropine 

lfate, and 0.0119 mg. of scopolamine 
drobromide. Rabellon is started with 
e-fourth of a tablet three times daily, 
| is increased one-fourth of a tablet 
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three times daily until about three to 
nine tablets are taken daily, de ‘pending 
upon the tolerance of the individual 
patient. va is a good muscle relaxant but 
has little any effect against tremor. 
Rabellon may be combined with other 
anti-Parkinsonian drugs such as Artane 
end Benadryl**. The synthetic prepara- 
tions such as Ri ne llon are just as effec- 
tive as the natural extracts of bella- 
donna roots, if the svntheses are in the 
right proportion and the drugs are 
given in the proper dosages. 
SYNTHETIC ANTIHISTAMINES. 13. Ben- 
adryl (Diphenhydramine). The  struc- 
tural formula of this synthetic antihis- 
tumine is B-dimethylaminoethyl benzo- 
hydryl ether hydrocholoride. It is 
manufactured by Parke, Davis & Com- 
pany in 25-mg. red and white Ci ipsules 
and 50-mg. red capsules**-**, It is gen- 
erally employed in 50-mg. én ‘s two 
to four times daily. It has occasionally" 
seemed to be the drug of choice in 
early cases of Parkinson’s syndrome in 
which the symptoms are of a minor 
nature and the patient does not wish 
to be bothered by the side reactions 
of the stronger antispasmodics. The in- 
itial dose of the drug®* should be given 
at a time when the patients will not 
be called upon to perform skilled 
movements depending upon acts of 
judgment, as drowsiness or dizziness 
may occur in sensitive patients and 
thereby endanger their lives. In gen- 
eral Benadryl is now considered an 
adjuvant drug*!, to be used in combin- 
ation with the belladonna drugs or the 
new synthetic 
7 Its maximum ther apeutic effect oc- 
curs within 10 days**. When used alone, 
complete relapse occurs within 48 
hours after its withdrawal. The slight 
sedative effect of Benadryl is probably 
» factor in those cases of moderate or 
severe involvement which improve 
under its use®'*, Rigidity is frequently 
improved®™, Tremor usually responds 
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poorly to Benadry] especially is 
at all severe Che most 


side effect 


common 
encountered with Benadryl] 


This usually be 


1S drowsiness 


offset bv the judicious use ol ampheta 


mine (5 to 10 mg. once or twice daily 
or by substituting Thephorin — for 
Benadrv! Other tox reactions 
which are usually of a mild non-inea 
pacitating degree) are: Dryness of the 
mouth. dizziness. weakness and eas\ 


fatigabilitv, incoordination, blurring of 


vision and gastrointestinal upsets 

14. The pl in (Phenindamine This 
antihistamine is 2-methyl-9-pheny] 
tetrahydro-1l-pyridindene hydrogen tar 


Hoffman-La 

Ve llow tablets 
in the treatment 
at the 
Thephorin should 


trate. It is marketed by 


Inc. in 25-mg¢. 


| 


LISeE ( 


lt IS xtensively 


ot Parkins 


time 


nism but never same 
Benadry] 
be used as an adjuvant drug to Artan 
than 
alone, Thephorin is 
inettective 


scopolamine rather 


d 


especially against arterio 


sclerotic or far advanced Parkinsonism 
of any type 


stituted ton 


Chephorin is often sub 
Benadryl if 


an objectionablk 


drowsiness of 

results from 
Although toxic 
side effects of Thephorin are relatively 


been 


transient gastrointestinal up 


gree 
use of the latter drug 


uncommon, the following have 
re ported 
sets such as nausea and vomiting, ten 
restlessness, insomnia, and rarely 
Schwab 


ized his « xperience with Thephorin 


Sion 


somnolence summa 


as follows: foul 


times a day, 


Thephorin, 25 mg. 


with a maximum dose of 


50 mg. four times a day, is most eftec- 
tive when combined with Artane. 


When this combination is given to pa- 


tients in elixir form so that 2 
Artane 


dissolved in each 


mg. of 
ind 
4 cc. of the elixir or 
vehicle, a fairly palatable and extreme 
ly useful mixture is available.’ 


AND 


25 mg. of Thephorin are 
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Drug 
ALKALOIDS 


Therapy. 1. 
Any treatment 
with belladonna alkaloids seems to be 


Comments on 
BELLADONNA 
doses are viven 


unsatisfactorv unless 


which produce definit side effects but 


avoid more SCTIOUS toxic manitesta 
tions’. These drugs usually give the 
patient a feeling of increased activity 
and of lessening stiffness. Among. thi 
older clinicians it was almost univer 


sally ac cepted that the 
extracts had very littl 


belladonna root 
beneficial effect 
Parkinson 


in arteriosclerotic cases of 


Ism as compared to the postenceph 
alitic The “normal” side effects of 
all the belladonna alkaloids are similai 
and include dry mouth and some 


blurred vision in prac tically every case 


effectively treated. Toxic symptoms in 


clude dysarthria, dysphagia, diplopia, 
diarrhea, constipation, urinary reten 
tion. dizziness, headache, mental con 


Whenev r toy 
( should be 


fusion' ic symptoms ap 
wear, the dosa: reduced to 
the level ot thei 


onset. This reduced dosage should be 


two days prior to 


maintained for at least one week befor 
the medication is again increased. Con 
traindications to the use of these drugs 
are advanced arteriosclerotic disease 
of the heart or the peripheral vessels 
malnutri 
Belladonna alka 
in toxic doses particularly, un 
tend to 


of hyperthermia in Parkinson's 


chronic phritis glaucoma, 
tion and dehydration 
loids 
doubtedly increase the 


| 


aence 


Wicl 


svndrome. It has been known for vears 


that many patients with Parkinson’s 
svndrome tolerate extremes of tempera 
ture poorly*’. Sev ral cases of severe 


heat reactions and death among pa 
tients treated with belladonna alkaloids 
during extremely hot weather are on 
record*®, 

If a patient who has been taking 
maximal doses of one or more of the 
belladonna alkaloids suddenly omits his 
treatment it is essential that tolerance 


again be acquired slowly. Otherwis« 


\ 


PROGRESS Of 


serious toxic symptoms may make their 
appearance. Occasionally when a pa- 
tient omits his treatment a “Parkinson 
ian crisis’ or a severe oculogvric crisis 
is prec ipitated and he becomes totally 
rigid and immobile. This rare but 
tlarming state of affairs soon responds 
to the renewal of drug treatment*:"!, 

RESPONSE TO pRUGS. By and large. 
the patients who respond best to drug 
therapy are those in an intermediate 
tage of the disease. Patients with early 
signs of Parkinsonism, who are only 
Jightly inconvenienced, will often ob 
iect more to the side reactions or in- 
iated with their 
medication than they do to the symp 
toms of the disease. When patients are 
bedridden and helpless with far ad 
vanced Parkinsonism, the therapeutic 
henefits derived trom the necessarily 
large doses of drugs are often over 


hadowe dl 


by the associated toxic side 
reactions. Those patients who are still 
mbulatory and vet considerably handi 
( ipped are most successfully treated 
vith drugs 
There is no way of accurately pre 
ticting which drug will have the best 
therapeutic effect in the case of any 
ndividual patient. Trial and error still 
emain the only method of choice". 
No single drug can be expected to be 
eneficial every case. The most 
titable treatment or combination of 
eatments must depend upon the 
herapeutic requirements of the indi- 
idual patient. This is so because we 
e dealing with different age groups, 
pes of Parkinsonism and_ tolerances 
the patients. A drug that may prove 
blessing to the postencephalitic pa 
nt may be harmful to the arterio 
lerotic patient. One must always re- 
mber that older patients are ex- 
mely sensitive to almost any form 
drug therapy”. 
» GRADUAL INCREASE OR DECREASE IN 
SAGE. Regardless of what drug or 
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drugs are used in the treatment of 
Parkinson's syndrome, the principle of 
cradually increasing dosages when ini- 
tiating therapy should be followed. The 
time interval necessary for stabilization 
of dosage may vary from a week to sev- 
eral months, depending upon the pa- 
tient’s tolerance, age, number and type 
of drugs employed, type of disease, and 
personality — Pa- 
tients on one or more drugs should 
not be “switched” precipitously to a 
new drug, regardless of the supposed 
merits of the latter. The new drug 
should be added in small doses and 
gradually increased while the previous 
medication is gradually reduced and 
eventually discontinued. 

TOXIC EFFECT OF DRUGS. In the ma- 
jority of cases the patient eventually 
becomes accustomed to the effect of 
any anti-Parkinsonian drug and_ will 
derive little benefit from its use unless 
the dose is increased to an undesirable 
degree. Hence, a relatively frequent 
change of medicinal agents is usually 
indicated. Yaskin?™® believes that it is 
well to discontinue all medications at 
times, in order to “clear the system of 
lrugs, even at the cost of increasing 
tremor and rigidity.” 

5. EFFECT OF ACTH. Corticotropin has 
been tried on cases of arteriosclerotic 
Parkinsonism. 
There was no significant effect on the 
dyskinesia or on the course of the 
illness in any patient. The rigidity was 
not aflected". 

6. USE OF seDATIVES. There is some 
difference of opinion in the literature 
in regard to the use of sedatives in 
Parkinson's syndrome. Blumberg and 
Dattner® state that “some drugs fre- 
quently have a definitely unfavourable 
effect on this disease. This is especially 
true of the barbiturates.” Yaskin™® 
agrees with this, and adds that “in- 
somnia occurring in postencephalitic 
Parkinson's disease or complicating psy- 


and postencephalitic 
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chotic re 


constitutional 


actions (toxic, structural, or 
are often a major thera- 
peutic problem. | should like to stress 
the need for the 


ates, bromides, and opiates, and allied 


avoidance of barbitur- 


al 


Paraldehyvde, drams 1 
to 4 t to 6 hours, is felt to be 
the best agent. Occasionally. one has 
to resort to chloral hydrate (¢r. 10 to 
30). Better still is the avoidance of all 


drugs by placing the patient in a suit- 


narcotic 


every 


able hospital and using measures other 
than drug therapy to procure the dis 
appearance ol reactions.” 
Vollmei merely reports that “seda 
tives do not benefit patients with this 
disorder.” On the other hand, Dow 
Rosenbaum*! state that “two of 
our patients had no relief on Artane 
and Alt rit 
barbital.” 
ing of nervousness, either unrelated to 
d by Artane, 
trolled by the administration of pheno 
barbital in doses of a quarter to a half 
grain t.i.d.,” and that “those who have 
Parkinsonism appearing life, 
(that is whom 
tremor is the 


delirious 


and 


ww on atropine and pheno 


orbin' asserts that “a feel- 


or mav be 


con 


late in 
arterioscleroti¢ nm 
predominant symptom 

. do not respond” to the usual “med 
ical regimens. Fortunately 


such per 


not greatly handicapped _ by 


SONS af&e 


their sy mptoms so that reassurance and 


mild sedation may be all that is re 
quired to carry them along with mini 
mal discomfort.” Denny-Brown'?, in 
discussing the toxic reactions that some 


times occur when large doses-of Artane 
are used in patients over 50 years of 
age, states that “in true paralysis agi 
tans, therefore, a simple sedative tonic, 
with phenobarbital at night, is often 
more satisfactory.” 

7. HOSPITALIZATION OF PATIENTS. Ac- 
curate stabilization of drug dosage may 


sometimes be achieved better by brief 


admission to the hospital, where the 
effects of a daily increase in dosage can 
be closely observed. The general man- 
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agement of the illness is much more 
exacting than that of diseases amenable 
to specific therapy. Many dissatisfied 
finally 


and abandon treatment or drift off to 


patients become discouraged 
the care of unorthodox practitioners”' 
S. THI RULE : 


have no specific cure for Parkinsonism. 


“GENERAI Since we 
ind there is none in the offing, the pul 
pose of all available the rapy should be 
to render the patient as happy, active, 
Hence, it is 


new 


and useful as possible 


never wise to force a remedy on 
t patient who is content with his pres 
ent regimen of treatment>* 
PARKINSON § 


Y. JAMES METHOD 


rREATMENT. In order to reassure thos« 
who are discouraged at the present 
status of the drug therapy of Parkin 
son's svndrome it might be well to read 
of the following laborious method of 
utilized by 


Parkinson vears ago: 


treatment actually James 


At whatever period of the disease it 
might be proposed to attempt the cure 
hlood should be first taken from the 
upper part of the neck, unless 
traindicated by any particular circum 
After which vesicatories should 


con 


stance. 
be applied to the sam part, and a pur 
ulent discharge obtained by appropri 
of the Sabine 
recourse to the application of a fresh 
blister. trom the 
the discharging surface, pus is not sé 
creted in a sufficient quantity. Should 


ate use Liniment; having 


when diminution of 


the blisters be found too inconvenient 
or a sufficient quantity of discharge not 
obtained least 
an inch and a half in length might be 
established on each side of the verte 
bral superior part 
These, it is presumed, would be best 


thereby. an issue of at 


columna, in_ its 


formed with caustic, and kept opel 
with Cork ap 


pears to be very appropriate to thi 
purpose 


any proper substance. 
and the intelligent wil 
to avail themselves of am 


opportunity of making trial of the in 


never fail 
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fiuence of mercury, which as in so many 
instances, manifested its power in cor- 
recting derangement of structure. If... 
tonic medicines, and highly nutritious 
diet be directed, no benefit is likely 
to be thus obtained: since the diseas« 
depends not on general weakness, but 
merely on the interruption of the flow 
of the nervous influence to the affected 
parts 

Other Therapies. 1. prysicaAL THER- 
spy. In addition to drugs, physical 
therapy should be used as needed, and 
frequently is a useful adjuvant. Mild 
massage, heat and directed exercise 
once or twice weekly, may reduce 
TUS le soreness and relax rigidity. Reg- 
ular visits to the physiatrist afford con- 
tinuity of therapeutic regimen and rein 
force the attempt to im- 
‘©. Rest is not helpful. 
Patients should be encouraged to keep 
up with their usual physical activities. 
However, violent physic: al exercise 
tends to increase muscle rigidity!*>*:79 
In far advanced Parkinsonism daily 
passive movements of all joints is es- 
sential. Hot baths will often relieve 
the disability in the joints and to some 
extent the stiffness® 


prove ile? 


Rabiner*’ states 
that “all of the drugs, old and new, 
that have been used for this disorder 
have some merit, and one may be a 
trifle more effective than others. None 
them are of any value if the patient 
ts around and is inactive.” Aside from 
the actual physical benefit derived from 
vell directed physiotherapy, “these 
hronic sufferers need the constant as- 
urance of their physician’s interest, 
nd regular treatments of this type 
olster their confidence in the total 
herapeutic regimen’™?!, 
ELECTRO-CONVULSIVE THERAPY. Mil- 
r°* states that “oculogyric crises, pe- 
liar to the postencephalitic disease, 
iay be very obstinate, but often show 
reasonable response to amphetamine 
full doses. When this fails, a course 
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of electro-convulsive therapy may 
prove effective.” Kalinowsky and 
Hoch*® assert that “depressions and 
paranoid reactions of episodic charac- 
ter occurring in Parkinson’s disease of 
fer another important indication for 
ECT. We have treated several « pisode S 
in the same patient with great suc- 
cess. This is true not only for the psy- 
chosis but also for the neurological 
condition. Thess patients show an ag- 
gravation of their neurological dysfunc 

tion, while they suffer from emotional 
disturbances. One of our patients who 
walked fairly well became bedridden 
with severe rigidity of all four extrem- 
ities with each psychotic episode She 
was again able to walk quite well after 
ECT had cleared up the psychosis. 
These e xperiences are very interesting 
with regard to the que stion of organic 

+ psychoge nic disorder, and show that 
a amount of structural damage alone 
does not determine the degree of dys- 
function in neurological disease.” 

3. sURGERY. As an adjunct to use of 
drugs, the wn ot surgery at present 
is unsettled®>. Surgical procedure aim 
at abolishing tremor and replacing it 
ky weakness or paralysis. Since most 
cases of Parkinsonism are progressive, 
careful selection of patients for surgery 
is vital. Surgery should probably 
limited to patients under 50 years of 
age who are suffering from a _ gross 
tremor which is stationary or only 
slightly progre ssive, and is restricted to 
one extremity. Such rules would ex- 
clude about 95% of all patients. Surgi 
cal approaches to the problem have in 
cluded the removal of the upper half 
of the caudate nucleus through an in- 
traventricular approach’, anterolateral 
spinal tractotomy at a cervical level®*, 
ligation of the anterior choroidol ar- 
tery'®, and cerebral pedunculotomy’’, 
and others. 

4. RESPONSIBILITY GF THE PHYSICIAN. 
The first physician to confront the pa- 
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tient and his family with the diagnosis 
has an important responsibility which 
may far outweigh his scientific know] 
edge of drug therapy. A hasty, pessi 
mistic, or harshly worded statement re 
carding the hope lessness of the disease 
may make more difficult all subsequent 


attempts to encourage and help such 


AND 
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patients \ reassuring and tactfully de 
livered discussion of the problem in 
which the chronicity, slowness of pro 
gression and sparing of the mental fac 
ulties are emphasized, allays imm« liate 
fear and prepares the ground for an 
icceptabl outline of the therapeutic 


program 
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PROCEEDINGS 


the Physiological Society of Philadelphia 


ESSION OF MARCH 1954 
ihe Measurement of Cardiac Out- determinations, obtained between two 
put: A New Method® L. H. Pererson, determinations with the reported meth 
M. H L.. GREENE AND C. TAYLOR od at 5- to 7-minute intervals, were 
f Physiology, Surgery compared when blood pressure, pulse 
\ thesiology University — of pressure and respiration were similar 


\ method permitting Simultaneous samples from multiple a 

ment of instantaneous terial sites showed identical dye con 
0.3 sec.) cardiac output centrations, indicating complete mix 
ls will be described. It ing. Since the over-all reliability of this 


reliable device for in method appears high, variations in 
vn constant flow (F ) of | measured flow are assumed to be phy 

-1524), of known concen siological. These variations, associated 

to the asce nding aorta with respiratory and sinus arrhythmias, 

the concentration of often occurring during the Fick and 
blood (C,) is continu classic dye dilution determinations, are 


d 
distally. Total instan- of greater significance in interpreting 
low (F;) is obtained — their variability than are lumped sta 
nship tistical treatments. These effects and 
the relationships ol pulse pressure and 


How will be discussed. a he method ap 


C. , | pears applicable to man. 

The Effects of Hypotension Induced 
tv of the method was test by Intravenous Hexamethonium and 
el providing wide ranges Head-up Tilt upon Cerebral Hemody- 
wr, ity Sp. 106 namics in Man. Hrant H. STONE, 
The mixing problem \1.D., Tuomas N. M.D., 

t mixing proved to be com and Ricwarp L. Wecuster®® M.D 
| | 15 to 30 kg.) this meth Departments of Anesthesiology and 
the classic dve dilution. Gastroenterology, Graduate Hospital 
pulse, and the pulse pressure and Department of Physiology and 
compared. Measured Pharmacology, Graduate School of 

from 0.7 to 15 liters/ Medicine, University of Pensylvania 

te, 15 Fick determina- Induced hypotension by hexamethon 
done simultaneously with ium is becoming a useful clinical aid 


ind when compared with in the control of hemorrhage during 


howed a random variation surgery. Many believe the primary 
D l] rhe classic dye dilution danger of such hypotension is cerebral 


part by the Office of Naval Research 
Health Service Fellow, The National Institutes of Health. This study wa 
by The Wilson C. Laucks Memorial Research Foundation, The A. Atwater 
lhe National Institutes of Health. 
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anoxia. This study was undertaken to 
discover the cerebral effects of hexa- 
methonium induced hypotension. Ten 
recumbent subjects, chosen at random, 
were given from 50 to 225 mg. of hexa- 
methonium bromide intravenously. In 
addition, for five of these patients, ele- 
vation of the head of the table 10 to 
15 degrees was necessary to produce 
appreciable blood pressure fall. Cere- 
bral blood flow was measured by the 
nitrous oxide method both before the 
the administration of the drug and af- 
ter it had produced a stabilized hypo- 
tension. Cerebral oxygen consumption, 
respiratory quotient and vascular re- 
sistance were determined. Pulse and 
arterial blood pressure were measured 
continuously by means of a. strain 
vauge manometer. The sti itistically sig- 
nificant decrease in mean arterial blood 
pressure from 117 to 62 mm. Hg 
p<0.00L) was accompanied by a sig- 
nificant decrease in cerebral vascular 
resistance from 2.4 to 1.3 mm. Hg/cc. 
100 gm./min. (p<0.001). This de- 
crease in vascular resistance accounted 
for the maintenance of cerebral blood 
ow (53 to 47 cc./100 gm./min. — 
p<0.3). Arterial oxygen content de- 
creased significantly from 15.8 to 14.7 
volsé (p<0.01) as ‘did internal jugular 
oxygen content (9.5 to 7.4 volsé — 
»p<0.001) without significant change in 
the A-V oxygen difference (6.3 to 7.3 
vols4 p<0.1). Arterial carbon diox- 
ide content was not changed signifi- 
cantly. There were no significant 
changes in cerebral oxygen consump- 
tion, cerebral respiratory quotient, ar- 
terial and venous blood pH and car- 
bon dioxide tension (pCO.). These 
findings indicate that hexamethonium 
did not produce cerebral ischemia or 
cerebral anoxia, as reflected by its fail- 
ure to change significantly either the 
cerebral blood flow or cerebral oxygen 
consumption. 


A Function of the Spleen, as Dis- 
closed by Labeling Studies of Hemo- 
globin Metabolism in Dogs. Davin L. 
DraBkIN, AsHTON GrayBiEL, J. K. 
CoLeHour, VERA UspiIN AND ANNA MAy 
Dycu (Dept. of Physiological Chem- 
istry, Graduate School of Medicine, 
Univ. of Penna. and Naval School of 
Aviation Medicine, Naval Air Station, 
Pensacola, Fla.). In our earlier report 
(Am. J. Med. Sci.. 223, 694, 1952) at- 
tention was directed to the finding of 
unusual patterns of hemoglobin, hemin 
and stercobilin labeling (by means of 
glycine-2-C'* ) splenectomized dogs 
in comparison with intact dogs. These 
were unexpected findings, since splen- 
ectomized dogs were found by Drab- 
kin and Graybiel (Fed. Proc., 10, 177, 
1951) to respond to altitude anoxia 
stress by an increase in hemoglobin 
and red cells very similarly to intact 
dogs. 

In the present experiments, as be- 
fore, thoroughbred beagle hounds of 
similar age and size were employed. 
In the splenectomized group, the op- 
eration was performed 6 to 8 months 
prior to the experiment. The simulated 
altitude was 18,000 feet, and blood and 
fecal samples were taken at more fre- 
quent periods than in the earlier work, 
so as to bring out features in labeling 
by means of glycine-2-C™ which may 
have esc: aped attention previously. 

Both at sea level and altitude, the 
labeling curves of hemoglobin and 
dimethyl protoporphyrin (which rep- 
resents the prosthetic group) were in- 
terpreted as representing a composite 
curve of 2 components, about 80% due 
to non-random destruction of red cells 
as a function of their age, and about 
20% due to “random” destruction, that 
is, young and obsolescent cells destroy- 
ed indiscriminately. 

Both at sea level and altitude, the 
labeling curves of hemoglobin in the 
splenectomized animal resemble closely 
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that described for random red cell had no fall. The 20 hypertensive pa 
destruction, as seen in human hemo tients had an average blood pressure 
lytic disease. This does not mean that a of 202/125 betore Ress rpine, IS1/112 


hemolytic process 1s necessarily present, 
but that 
the spleen the ability to destroy red 


in the dog, in the absence of 


cells non-randomly (as a function of 


their age ) has been considerably lessen 
ed Phe 
health 


tion was found in the splenectomized 


animals were excellent 


no evidence of Bartonella inte¢ 
dogs. Further studies are in 
this 
function of the spleen. 


progress 
upon newly uncovered  positiv 

Studies of Intravenous Reserpine in 
Man. A. M. M.D., |. H 
HAFKENSCHIEI M.D. ( Hypertension 
Section, Edward B. Robinette Founda 
Medical Clinic, Hospital of the 


University otf Pennsylvania 


tion 
SWISS 
chemists isolated an alkaloid Res rpine 
Rauwolfia 1952. 


Reserpine was used to study the hypo 


trom serpe ntind in 


tensive properties of Rauwolfia in 
acute experiments 

Six normotensive and 20 severely hy 
pertensive hospitalized patients: had 
hlood pressures, pulse rates, electro 
ballistocardiograms 


cardiograms, and 


recorded before and at intervals dur- 
ing the experiment. Reserpine (1.6 to 
5.6 mg.) was given by intravenous in 
fusion in 60 minutes The effective dost 
was found to be 60 to 80 micrograms 
kilogram 

The 6 normotensive patients had an 
average blood pressure of 111/68 be 
109/62 at the end of th 
and 96/52 at the maximum 


fall 4 hours later Only one of the six 


tore Reserpine, 


infusion 


at the end of the infusion and 144/91] 
at the maximum fall 4 hours later. In 
several instances, the hy pote nsive levels 
persisted for 24 hours. Eighteen of the 
20 patients had a fall in pressure ol 
ut least 10 diastolic, LO 


patients during the infusion and § afte 


10 systolic and 


average riod ot 4 hour s the 
infusion. Pulse rate, electrocardiogram 
and ballistocardiogram were unchang 
ed during the infusion 

Side effects in both normotensive and 
hypertensive patients were: sedation 


and nasal congestion in al 


relaxation 


most all: nausea and emesis were less 


bre que nt. Seventeen of the hy pe rte! 
sives and 5 of the norn 
ed postur il hypot nsion 

ction of the 


alkaloid Res« rpine in the dosage range 


;wtensives show 


The hypotensive pure 


60 to SO micrograms/kilogram has been 


le monstrated. 


Its effectiveness in nor 
that it 


must interfere with normal blood pres 


motensive patients suggests 
sure regulating mechanisms and is not 


necessarily specific antagonist 
pressor mechanisms in essential hyper 
tension. The 4-hour delay in greatest 
hypotensive response suggests that Res 
erpine may undergo degradation to 
the effective component. The 
slowness of the development of the 
hypotensive effect permits marked falls 


in pressure with littl 


vield 


subjec tive dis 
comfort and suggests that Reserpine 
is worthy of further study in the treat 


ment ot cCTIses ot severe hy p rtension 


BOOK REVIEWS 


PERIPHERAI NERVI INJURIES By 
HAYMAKE! \I.D Chief, Neuropathology 
Section of the Armed Forces Inst. of Path.. 
ind Barnes M.D.. Prof. of 
Neurosurgery, Duke Univ. School of Med. 
nd ed Pp 33; 272 ills Philadelphia: W. 
B. Saunders Co., 1953. Price. $7.00. 

lis edition of a previously excellent mon 
raph h been thoroughly revised. 
The text is divided into four sections: the 
rst deals with Innervation, the second with 
ninati f the patient the third with a 
gical classification of peripheral 
rve injuries and causes and_ the general 
nptomatology of such injuries, and the 
urth with the clinical features of individual 
ind peripheral nerve injuries. 


Irn the present edition greater emphasis has 
{ such topics as pain, trick 
t mitracture clectromyographi: 


ind) Hoffman-Tinel’s sign There is 
} Cl on the different rar CTecs of 
Injury in terms of pathologic al changes 


tions of movements tested in. the 

ical examination and the course and 

tribution of the various nerves and plex 

re superb 

Phi graph is invaluable to students. 

ractitioners, or nerve specialists and partic 

inv surgeon who treats involy 
ol mtuiguous to peripheral nerves 
M. §S 

BIBLIOGRAPHY OF THE Lrreraturi 

BLoop Pressure 1920-1950. Vorume I, 


\uTHORS AND Votume II, Autrnor 
INDEX AND INpbEx. Votume III, AB 
racts. Edited by Ernest K. 
Karz, Bureau of Applied Social Re- 
irch and School of Public Health, Colum- 
University Boston: Recess Commission 
Hypert nsion, Commonwealth of Mas- 
chusetts, 1952. Price, $5.00, for the three 


INVESTIGATORS in the field of hypertension 

physicians with a spec ial interest in this 
ject will find these volumes of great value 
them Che compilation represents a by- 
luct of a current investigation into the 
le miology 


of essential hypertension being 
don at Columbia University, sponsored 
financed by the Commonwealth of Mas- 


husetts. The first volume is an alphabetical 
ting, by senior author, of approximately 


AND NOTICES 


17,000 titles. The second is an alphabetized 
index to the co-authors in the first volume, 
and an index to all of its titles. The third 
consists of approximately 1500 abstracts of 
titles from Volume I. A considerable portion 
of these are concerned with the incidence, 
prevalence, trend and distribution of hyper- 
tension according to the various factors cus- 
tomarily treated in conventional descriptive 
epide miology. 1. 


PITKIN S CONDUCTION ANESTHESIA By 

Geonrce P. Pitkin, M.D., F.A.C.S., F.L.C.A. 

Edited by James L. Sournworrn, M.D., 

Attending Surgeon, East Tennessee Tuber- 

culosis Hospital and East Tennessee Baptist 

Hospital Knoxville, Tennessee: Roperr A. 

Hincson, M.D.. Professor of Anesthesia, 

Western Reserve University, Cleveland, 
Ohio; and M. PrrxKry, M.D., As- 

sistant in Surgerv to the late George P. Pit- 

kin. 2nd ed. Pp. 1005; 585 ills. Philadelphia: 

J. B. Lippincott Co., 1953. Price, $22.50 

Tue editors have compiled into one edition 
the most complete treatment of regional an- 
esthesia that has ever been published. They 
have reorganized this edition with several 
improvements. 

The second chapter “The Vertebral Canal 
and Its Contents” is a most welcome addition 
and this may also be said of the chapter 
“The Clinical Pharmacology of the Local An- 
esthetics”. This latter chapter brings the 
reader up-to-date on the newest theories of 
mechanism of local anesthesia as well as the 
use of newer local anesthetic agents. The 
addition of the chapter “Complications of 
Conduction Anesthesia (cause, prevention, 
treatment)” is excellent. 

In the revision of this book the editors 
failed to include a section on shock. This 
subject should be included in all textbooks 
of anesthesia and surgery. 

This textbook is most complete and is an 
excellent reference book. 


EXTRASYSTOLES AND ALLIED ARRHYTHMIAS. 
By Davin Scuerr, M.D., F.A.C.P., Associate 
Professor of Medicine, New York Medical 
College, and Apo.r Scuotr, M.D., M.R.CS., 
Medical Officer in Charge of the Cardio- 
graphic Department, Queen Mary’s Hospital 
for the East End, London. Pp. 531; 213 
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Ni Grune & Stratton, 1953 

ry () 
l HIS tive text on the subject ot 
trasyst ind allied arrhythmias is based 
n th suthors’ years of interest and study 
f the subject dating back to their contacts 
0 years ago with Prof. Wenckebach and 
Prof. Rothberger They believe the most 
mportant reature of thes« disturbances of 
rhythm to be the fact that a dominant rhythm 


1S interfered with, o1 
} 


replaced by, contra 


tions duc to abnorm il pulse S The impuls« 


an be abnorn il either is to their site of 
rigin, ecto] or their time of occurrence 
I ture r both In the vast majority of 

es they are ectopic. Within this great 

CTOI la only those having 
irate to the preceding beat should 

e te trasvstolic. In these the stimulu 

S ered to be a more passive phenom 
t up l and precipitated by 
the precedin beat, in contrast to the active 
rormation rat impulses in parasystolic 


Paroxysmal tachycardia, auricu 


wricular fibriliation are in 


cluded within the s ope of these definitions 
The autl believe that auricular flutter and 
ibrillati due, not to circus movement 


| 

but to frequent impulse Ss originating in a cir 

cribed focus The discussion of all o 


detailed one rit 


1eES€ iS 18 a Very | 
includes a wide view of the literature It 
should prove to be of interest to cardiologists 
nd physi lo sts si D 


GLOBAL EPIDEMIOLOGY. VOLUME 3. THE NEAI 


AND By JAMes S. 
M.D Pu.D Dr.P.H ScD., Tom 1 
Wayne, M.D., M.P.H., Dr.P.H., Gaytorp 


ANDERSON 
B.S 
M.P.H. ANpD ( 


M.D., 
M.D 


OLI 


Dr.P.H., Harotp M 
RutH ALIDA 


ABORATORS. Pp. 357 


THOMAS 
illus 


rated. Philadelphia: J. B Lippincott Co 
1954 | $12.00 

THIS tl third volume of a series out 
lining the cause, prevention and epidemiology 
f d i largely tropical as encountered 
n various parts of the world. Of particular 
nterest and value are the splendid des« rip 
ns f each country of geography and cli 
ite population ind socio-economic condi 


tions, environmental conditions, sanitation and 


he ilth service ind medical fac ilitic S which So 


irgely letermine disease occurrence and 
1anagement The first volume dealt with 
India, the Far East and the Pacific Area; th 


second volume with and its 


Africa idjacent 


islands; this volume includes the countries of 


AND NOTICES 


the Near and Middle East from Turkey to 
Afghanistan and including the Arabian Penin 
sula. The growing importance of su h infor 
mation In commercial political and military 


zed The 
the 


be Oo eremphasi 
ratulated upon 
r task R.K 


innot 
tuthors are to be con 
splendid fulfillment of the 


spheres 4 


PHYSIOLOGY OF THE Ey! By Francis HEED 
Apter, M.A., M.D., Prof. of Ophthalmology 
University of Pennsylvania. 2nd ed. Pp. 734 
399 ills. 3 in color. St. Louis: C. V. Mosby 
Co., 1953. Price, $13.00 

ApLer’s Physiology of the Eve is the out 
standing American contribution in this field 

The difficult subject material is lucidly and 


oncisely presented The text is 


ized well  illustr ited und comple 
has exercised admirable restraint in 
the clinical aspects to a minimum 
edition which ippeal rather 
the more recent 


yhth 


wuthor 
limiting 
Phe 


oon 


second 
ifter the first 
idvances in ocular phy iology. No oy 
ut this volume 


library is complete wit! 
(,. 
FiBROCYSTIE DISEASE OF PANCREAS 


Edited by Martin Bopran, M.D. Pp. 244 
133 ills. New York: Grune & Stratt vn. In 
1953. Price, $9.50 

luis is a comprehensi mor raph « 
fibrocvstic cise iS¢ of the pancrea The liter 
ature is critically reviewed, beginning witl 
early descriptions of ste itorrhea, the paper 
which emphasized the pancreati disturbances 
followed by those which introduced the con 
ept of the generalized lisease Special fea 


lso discusse 


| il | includ 


roentvenograms result ot test 


of enzyme ictivity and ibsorption tuclic 
treatment, and etiology. Other chapters deal 
with clinical aspects familial incidence in 


its pathologic pictur with emphasis on di 


ordered mucous production (mucosis The 

] 1 
text is written In a re ible form, and _ the 
illustrations are excellent. Anyone interested 


dise 


in fibrocysti of the pancreas will fin 


this a valuable referen work eS 
Drm KREUZSCHMERZEN DER FrAv. By Prot 
Dr. Hermricu Martius. 4th ed. Pp. 166 
73 ills. Stuttgart: Georg Thieme Verlas 
1953 Price, DM 19.50 
Tue fourth edition of Martius’ text on low 


back pain in women is divided into two part 


i 7 
ings of chest 


AS 
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the first of which deals with the anatomical 
vatho-physiology of back pain and the sec 
nd with clinical investigation and manage 
ent 
The mechanisms for the production of low 
k pain are considered in detail and the 
liscussion on neurophysiology is particularly 
oc \ rather interesting suggestion that 
small female pelvis can be responsible for 
vostural back pain is discussed. The anal- 
vsis of the mechanical causes due to posture 
| dysfunction of the supporting structures 
lso is excellent. He points out, however, that 
otional factors may play an important part 
thae pro luction of pain and states that only 
bout one-third of women have significant or- 


inic findings which might produce the syinp 


while in another third the examinations 


| were normal. Organic changes may also be 
ind in women without complaints. 

No unusual suggestions for the manage 

ent of low back pain are presented but 
ertheless this is an instructive and an 
portant book which should interest any 
ysician confronted with the problem be- 


use it brings together in one volume a fairly 


iplete ¢ aluation of the subject. J. W. 


NEUMOCONIOsIS ABSTRACTS. VOLUME 1. Re 
printed from the Bulletin of Hygiene for 
the years 1926 to 1938 inclusive. Pp. 347; 
llustrated. New York: Pitman Publishing 
Corp., 1953. Price, $12.50. 
luis volume is the first of two which will 
ntain all abstracts of papers relating to 
eumoconiosis that have been published in 
Bulletin of Hygiene from the time of its 
t ippe irance in 1926 to the end of 1950. 
present volume covers the period 1926 
1938. They are arranged by topics in 


elve chapters devoted to the several types 
pneumoconiosis, sampling and measure- 
nt of dusts and of their significant prop- 
tic protective measures against pneumo- 
sis, legislation on the subject and book 
iews. Research workers, teachers and stu- 
nts will find this an invaluable reference 
rk R. K. 


it SUPRARENAL Cortex. Edited by J. M. 

OFFEY. Pp. 232; 49 ills. New York: Aca- 

emic Press, Inc., 1953. Price, $6.80. 

ruts volume contains the Proceedings of 
Fifth Symposium of the Colston Research 
iety, held at the University of Bristol, 

land, in April 1952. There are 20 excel- 


lent papers which summarize much of the 
recent Clinical and laboratory information 
dealing with the steroid hormones. Included 
are discussions of the chemistry of ACTH; 
the structure of the adrenal cortex and the 
nature and control of its secretory activity 
the adreno-genital relationship; the role of 
the adrenal glands in infection and intoxi- 
cation; the adrenal steroids and personality 
disorders; tissue responses to ACTH and cor- 
tisone; and steroid hormones in relation to 
skin grafting. Although there are now pub- 
lished numerous articles and discussions of 
this type, several of the sections in this volume 
will still be of value to workers in this broad 


field 


On Apuasta. By SIGMUND Freup.  Trans- 
lated by E. Stengel, Reader in Psychiatry, 
University of London. Pp. 105; 10 ills. New 
York: International Universities Press, 1954. 
Price, $3.00. 

Freup's monograph on aphasia was_ the 
first of his writings dealing with mental ac- 
tivities and thus prov ides a link between his 
studies in organic neurology and his psychoan- 
alytic period. He challenges the then current 
theories of localization and insists on the 
compatibility of the functional, dynamic with 
the localizatory approach. He adopts as a 
guiding principle Hughlings Jackson’s doctrine 
of functional retrogression, which later under- 
lies the genetic propositions of psychoanalysis. 
Freud’s discussion of paraphasia (mistaken 
use of words) reads like a prelude to the ex- 
planation of errors and slips of the tongue in 
his later “Psy« hopathology of Everyday Life.” 
Throughout the book Freud's preference for 
concepts implying dynami processes rather 
than static conditions is conspicuous. Dr. 
Stengel has rendered a real service to the 
English-speaking world by supplying an ex 
cellent translation of this most significant 
forerunner of Freud’s later work. a. 


EINFUHRUNG IN DIE AUGENHEILKUNDE. By 

ProFressor Dr. MED. P. A. JAENSCH, Head 
of the Municipal Eye Clinic at Essen and 
Professor of the Medical Academy at Dus 
seldorf. 2nd, improved ed. Pp. 248; 197 
ills. Stuttgart: Georg Thieme Verlag, 1953 
Price, DM 22. 

Tuts book is written primarily as an “intro- 
duction to ophthalmology” for medical stu- 
dents, but it will also be of great help to any 
general practitioner who wishes quickly to 
review the subject and does not have the 
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BOOK 


time to thor hly study the voluminous clas 
sical textbook 

The first edition ippeared in 1947, fol 
owed by the present 2nd edition 

Phe iuthor has successfully condensed the 
tO} to e 235 pages But the condensa 
ti presents a very clear and basic picture, 

that a student can readily build it up by 


he SO desires 


turther post raduate studies if 


The book is printed and edited in the fine 
tvl nd tradition of the Thieme Verlag and 
erv rea bk 

should remove the “horror” 


Su h i bo 


f ophtl v so frequently found amon 
idents hi ume is moreover especially 
luable be e it devotes an unusually large 
tion t phvsiology ind pathology ot 

th li rit \t the end ot the 

book tl short explanation of the 

ophthalmo! vical nomenclature which, with 
its manv Greek derivations, is often difficult 

for the student to remember W. 1 


VoL. I. Ed 


RESEARCH 


ited | P. Greenstein and Alexander 
Had LOV | 590 5 ills New Yor} 
\ lem Press, Ine 1953 Price. $12.00 
the tirst volume ot a new SeTLes 
review the advances in various 
branches of er investigation. The follow 
top! re luded: Electronic Configura 
tion and Carcinogenesis; E pidern il Carcino 
enesl I Milk Agent in the Origin of 
Mammary | iors in Mice; Hormonal Aspects 
f Experimental Tumorigenesis; Properties of 
the Wiz it tf Rous No. 1 Sarcoma Applic i 
tions of Radioisotopes to Studies of Carcino 
enesis and Tumor Metabolism; The Carcino 


enic Amino » Dves Che Chemistry ot 


Cytot Alkvlating Agents; Nutrition in Re 
lation to Cance1 ind Plasma Proteins in 
Cancel! 

Phe ions are basic, compreli nsive 
I timely his ind succeeding volumes will 
be welco is valuable references for work 
crs Cal el es irch 


DysrTROPHIA MuscuLORUM PROGRESSIVA By 


Pror. Dr. P. E. BecKER. Pp 311; 101 ills 
stuttgart Georg Thieme Verlag, 1953 

Grune & Stratton, New York, U. S. Agents 
Price, DM 28.50 

On the basis of studies of 259 personally 
observed cases, the author has shown. that 
Erb’s opinion that progressive muscular dys 
trophy is a single entity is incorrect. The 


iuthor describes three clinical types: a dom 


AND NOTICES 

Inant one 1 recessive autoson il and a reces 
sive sex-linked form Thus the fact that the 
shoulder girdle or descendit form and the 


ur together spt iks 


these 


pelvic girdle form never 
the difference ot 


vuthor’s conclusion ire 


two type 


based 


tor basic 


The 


on 


tensive studies of families f several genera 
tions. Clinical data are detailed and well pre 
ented. The conclusions drawn are reasonable 
under the premises Che work, therefore, rep 
resents a valuable contribution to our knowl 
edge of the subject from the genetic ind the 
clinical standpoints There are numerous ret 
erences to the literature ar 1 a good historical 
review M. M 

Mepicat Psycnotocy. By PAUL SCHILDE! 


Translated and edited by Davin Rapaport 


Austen Riggs Center Stockbridge 
Pp. 428; 9 ills. New York: International 
Universities Press, In 1953. Price, $7.50 
lrus book is a transiati from tl Get 
nan of a book written by the withor in 1923 
when he was Protessor f Psychiatry in th 
University of Vienna The contents includ 
The Theory of Perception; Action ai 1 Lan 


tage: Memory; Instincts, Volition and Actiot 
ind The Ego | 


When written the book ed t rrelat 
experimental ind clini il psvchology p h 
inalysis, psychiatry ind cl il and researc] 
neurology. Hence it is a timely contributio 
is these fields attempt t laborate and 
olidate their knowledge as never before in 
the urgent need to understand and _ treat 
mental illness The translator has mad en 
erous and useful addenda in the form of 
rootnotes bibliography foreword ind the 
reprinting of a memorial address O. E 
DISEASES OF WOMEN By Roserr |AMES 
CrossEn, A.B., M.D., F.A.C.S., Prof. Clin 
Gvn. and Obst., W ishington Unis School of 
Medicine 10th ed Pp 35: 990 ills. 40 in 
color. St. Louis: C. V. Mosby Co., 1953 
Price, $15.50 

THe 10th edition of “Diseases of Women 
was prepared bv Robert James Crossen whi 
has been junior author of the volume sinc 
1930 4 section on endocrine relations of 
the ovarian cycle was written by Willard 


Allen and another the 
of pelvic cancer by A. N 
terial is pres nted it 


radiation therapy 
The 


manne! 


on 
Arneson ma 


onventional 


beginning with anatomy, physiology and 


gynecologic examination and then proceeding 
to a detailed discussion of the disease pro 


| 


es 


} 


BOOK REVIEWS 
which may affect each portion of the 
male reproductive organs. Many of a8 990 
lustrations are clearly r produced and a dis- 
ct aid in demonstrating the lesions discus- 
or methods for diagnosis and treatment 


( 


it many are retained from earlier editions 
| should be replaced in some instances 

eleted 

The author has attempted “to present for 
student the basic facts and salient de- 

lopments on the biologic and physiologic 
estigations which are making history in 
gynecologic field, and to bring to the 


actitioner a comprehensive systematic judi- 


il consideration of the diagnostic and thera- 
ls made possible by these great ad- 
knowledge The former he 
but the multitude of 


been carefully selected 


dc eS 
ref- 


and 


ilk 
we 
not 


ison ibly 


has 


neces 


lited and many old and disproven concepts 


as facts. For instance, 
sented as though there 
his second he 

he so often simply lists and 
itment atter treatment, 
worthless, for each condition he 
only analyze the 
ite has found suc- 


stance, 


sented “myoma 
was such 
aim, fails com- 
ilisé 
eS Ut many 
rare ly doe he 
which he 
the 


treatment of trichomoniasis 


ndic 
For in 
ithe for the 
different authors are presented and in 
tion numerous drugs 
but the 
this 


therapeutic recom 


ms 


and preparations are 
not describe 
common condition. The 
for treatment of primary 
re pre sented in the following 
mental and physical hygiene, 


itioned author does 


i norrhe ta 


hy DHOSIS, 
i 


endo- 


intispasmodics, vasodilators and 


e preparations. Simple analgesics, such as 


rin compound, are not mentioned. 


this book 


unt of worthwhile 


tremendous 
material its main value 
a reference for experienced gynecologists. 
too general 


Vhile contains a 


ind uncritical to serve 


a very 
eful purpose as a text for students or as an 
to the family phy siclan. f W. 


PERSPLENISM \ CLINICAL EVALUATION. 
y Cyrus C. Srurcis, M.D. Pp. 97; 6 ills. 
springfield, Ill: Charles C Thomas, 1953. 
ice, $3.25. 


x. Srurcis is internationally recognized as 
wuthority hematology. His present 
e is primarily a clinical evaluation of 
For this monograph, he has 
wn on the extensive experience of himself 

his colleagues at the Simpson Memorial 
titute for Medical Research. 


on 


itis 


( rspli nism 
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Chapters deal with the structure and func- 
tion of the spleen; changes which result after 
its removal from normal mammals; the various 
theories as to the mechanism of hypersplen- 
ism; classification and types ot hypersplenism; 
diagnosis; indications for and contraindications 
against splenec tomy. 


This is a lucidly written volume which 
should be helpful to medical students, intern 
ists, and surgeons alike. 
PRAKTISCHE ARBEITSPHYSIOLOGIE. By PROF. 

GuNTHER LEHMANN, Max-Planck Institute, 
Dortmund. Pp. 343; 145 ills. Stuttgart: 
Georg Thieme Verlag, 1953 (Grune & Strat- 
ton, New York, U. S. Agents). Price, DM 
29.70. 


Tus book concerning “working physiology” 
deals with physiological functions. It is writ- 
ten not only for medical students but also for 
other related sciences. The fundamental data 
are presented which permit a clear under- 
standing of physiological changes during work. 
The treatment however, a practical one. 
Therefore both technicians and more 
ed students will find it useful. 
pendix is included. Both the 
work and references to the 
of psycho-phy siology 
can be 


is, 

advanc- 

A good ap- 

physiology of 

associated science 

treated. This book 
M. O. 


are 


recommended 


Pectvic Operations. By LANG- 
M.D., Prof. of Gynecology, 
ULFreLper, M.D., Asst. Clin. 
Harvard Medical 
School. Pp. 23 197 ills. Philadelphia: W. 

B. Saunders Co., 1953. Price, $18.00. 

Tus book is one of the most comprehensive 
and usable texts on operative gynecology 
which has yet been prepared. It includes not 
only the details of gynecologic operations but 
the general surgical procedures which the 
gynecologist must of necessity perform. In 
the latter cate gory operations on the bladder 
and ureter, the large and small bowel and the 
technique for repair of various types of her- 
niae are described. The radical operations for 
the treatment of malignancy are also present- 
ed. The authors have wisely not attempted 
to include every gynecologic operation but 
present only those which the ‘y utilize in their 
own work. Obsolete and rare procedures are 
not presented. 

The illustrations are line drawings which 
are clear, easily interpreted and from which 
unnecessary detail has been omitted. The 
text is concise and the short description of 
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lustration 


| h section is-introduced by 
n of the problem to bi con 
re details of the disease 
hich the operations are ce 
d because indications and 
iti change from time to 
tep in the pr edure re 
I} text should be availabl 
id general surgeons in train 
t e in practice because both 
from it LW 
( ioLocy. Edited by FRANKLIN 
\I.D Asst. Prof of Medicine 
Medical College of Philadel 
I 100; 212 ills Baltimor Wil 
Co., 1953. Price, $13.50 
iprehen ive text 
h an imposing list of i] 
t ellent j b i 
irdiology with the illied 
t O hapter of particular interest 
le to surgery of congenital and 
f the heart concerning whicl 
t thoughts ure elaborated 
pt \f lic and Endocrine Aspect 
H ) Anesthesia and Surgery it 
( nt, and The Heart in Pre 
Nc ther complete text. Threaded 
bject matter is a discussion 
relat } physiology and hemodynamics 
I ncise manner. Each chapter 
whicl ire twenty-eight, is followed 
n bibliography The tables 
id ilh ur particularly pertinent 
All ij 1] Ithough there are many good 
rdiol t on the market, this one 
t reviewer, to be well worth 
\ library of current books 
G. M 
EAR Book or MeEpICcINE, 1953-1954. Edited 
by B. Berson, M.D., Cart MuscHEN 
HEIM, M.D., B. CastLe, M.D 
rinsLEY R. Harrison, M.D., Greorce B 
EUSTERMAN, M.D., AND Rospert H. Wao 
iAMs, M.D. Pp. 736; 127 ills. Chicago: 
Year Book Publishers, 1953. Price, $6.00. 
PH rrent volume of this series is com 
rised of abstracts of articles published in 
rious journals during the period May, 1952 
o May, 1953 [he editors are recognized 


1 
iuthoritie 


exte 


the 


nsive 


respective fic Ids surveyed. 
igain produced a competent sift- 
medical literature which 


AND NOTICES 

hould be helpful to all who are interested 
in internal medicine C. & 
TASCHENBUCH DER VITAMINTHERAPIE IN DEI 
RAUENHEILKUNDE. By H. O. M.D 
Pp. 139. Stuttgart: Hippokrates Verlag Mat 
quardt & Cie., 1953. Price, DM 8 

Ine small text presents a fairly complet 
inalysis of the vitamins and their influence 
on obstetric and gyne ic disorders and in 
newly born infants. In the general discussion 
the functions of the vitamin substances, their 
occurrence in foodstuffs including human 
milk ind the factors which are re ponsibl 
for the variations in the content of the diet 
ire. considered. The manifestations of vita 
min deficiencies are described and the re 
lationships between these substance ind 
mineral metabolism, hormone function and 
sexual function in the female is considered 
This book should ser ts purpose as a ref 
erence for the general practitioner and_ for 
the gynecologist quit id juately }. W 
Poe Hearr Beat By Atpo A. Lutsap 
\I.D Assoc Prot f Medicine Chicage 
Medical School ill New 
York Paul B. Hoel Ii 1953.) Price 
$12.00 

As the author state in his preface no 
omprehensiv work been published on 
graphic methods of recording the heart beat 
ince 1924. This volume includes all methods 
it present used in the raphic representation 
of cardiovascular phe 1omena 

The book is divided into four parts. The 
first concerns an_ historical outline of the 
development on graphi methods of study 
is well as some phy iology pertaining to 
thre heart beat Part II concerns normal 


raphic methods such as 
balli tocardiogr iphy, e 


ol 


phonor ardiography, 


tracings Various @ 


sophagocardiography irterial pulsations 
cardiomanometry,  ele¢ trokymography 
( irdiography, spirogt iphy, electros ardiography 


1 many others. The techniques used and 


radio 


ane 
the int rpretation of the graphs are discussed 
Part III considers physiologi: variants of the 
graphic tra¢ in the normal adult, th 
fetal heart, and in the aged particularly. In 
cluded is a section dealing with modifications 
of 


thologi« 


Ings 


drugs and physiopa 
IV deals entirely with 


caused by 
Part 


tracings 
variants. 


the practical clinical applications of thes« 
graphic methods which include valvular dis 
ease, congenital malformations, heart failur 
and others 
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The illustrations are extremely good and 


this volume rust be considered an excellent 
text as well as reference to that which is 
known concerning graphic methods at the 
present time G. M. 


PREGNANCY WASTAGI Edited by Ear. T. 


IENGLI Pp. 254; 81 ills. Springfield, IL: 
Charles C Thomas, 1953. Price, $7.75. 


fue total infant mortality during pregnancy 
id after birth is difficult to calculate but the 
te has not fallen as rapidly as has the num 
ber of maternal deaths. The term Pregnancy 
Wastage is used to indicate the total fetal loss 


fter Conception and this volume includes the 


ipel ind the discussions presented at a 
nference on that subject sponsored by the 
National Research Council Committee on Hu 
Reproduction rhe participants, all 


ecialists in the field of reproduction, in- 
luded anatomists, biologists, chemists, pa- 


logists, physiologists and veterinarians as 

ll as clinician The subject material con 

rl ill a pects of fetal loss such as fertiliza 
tbortion, toxemia of pregnancy and pre 
re labor 

The fact that the essavists and the discus 

ts were selected because of their interest 

the problem makes the material highly 


thoritative, by the same token much of it 


ilso ¢ xperime ntal and not as vet clinically 

plicable. There is, however, much of interest 
value to the clinician as well as the in 

tigator and many of the papers contain 
iderabl waterial which can be applied 
tly to pra tice a W. 


UATING RESEARCH AND DEVELOPMEN' 
lited by Invinc R. WrCHSLER AND PAULA 
own. Pp. 103. Los Angeles: Institute of 
lustrial Relations, University of California, 
53. Price, $1.65 
luis book resulted from a conference of 
ich administrators which was held at the 
versity of California, Los Angeles, on May 
1952. The purpose of the conference was 
determine methods of evaluating research 

Or ce Ve lopm«e nt output and to propose 
thods of establishing the effectiveness of 
individual working alone or as a member 

group 
here is an interesting discussion on the 
eria of evaluation by Dean L. M. K. Boel- 

He states: “The native character of the 

idual and his response to the research o1 
elopment environment are fundamental 
is effective performance. Whether work- 
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ing alone or in a group, his individuality is 
his greatest assist in the creation, planning, 
and execution of the task at hand.” 

The annotated report of the conference 
proceedings is presented in two main sec- 
tions: A) The Formulation and Definition of 
Research and Development Objectives, and 
B) The Evaluation of Individual Group Per 
formance with Reference to Objec tives (Ideal 
Performance 

Anyone familiar with research and research 
workers will appreciate the magnitude of the 
task undertaken by this conference. The re 
port is to a large extent made up of ex- 
cerpts and is thereby more difficult for the 
reader. However, administrators and research 
workers will find a number of interesting and 
provocative concepts set forth in this small 


volume 


MepicaL Hisrorny oF THE SECOND 
War. Surcery. Edited by Sm Zacuary 
Corr, B.A., M.D., M.S., F.R.C.S. Pp. 772; 
96 ills. London: Her Majesty’s Stationery 
Office. 1953. Price. SOs 


Tuts large volume is a comprehensive 
and detailed account of English surgery dur- 
ing World War IL. It is compiled and edited 
by Sir Zachary Cope, but it has been writ 
ten by the most eminent British surgeons, 
most of whom are recognized specialists in 
their fields. It is a history which traces the 
advances in surgical therapy and manage- 
ment beginning in the dark days of the 
early war and continuing to the end of the 
war in 1945 

In the gradual evolution of wound therapy, 
the English experience is in many respects 
similar to our own. British experience has 
been greater than ours in such injuries as 
burns, the crush syndrome, and blast injury. 
The sections on these lesions are probably 
the most comprehensive to be found in the 
English language. 

The sections on blood transfusions and the 
organization of the transfusion service is a 
chronology of great value. The description 
of the rehabilitation program, especially of 
the patients suffering with spinal cord in- 
juries, is the evolution of an idea that is 
the basis ot our pre sent day rehabilitation 
efforts. No surgical specialty is neglected; 
there are sections on neurosurgery, thoracic 
surgery, plastic surgery, orthopedic surgery, 
et cetera, all written by outstanding special- 
ists. The volume is well illustrated, the 
plates being in color in many instances. 

This is more than a history. It is an effort 
to review and assess the lessons learned from 
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the surgical « Kperience ol the late war and to the usual American text The illustration 
to mak them available to the peace-tim ire. excellent. Student id phy icians whe 
urgeon I | read German will find this a useful text 
R. K 
LEISTUNGSSTEIGERUN( LEISTUNE UBERMt 
DUN (CESUNDERHALTUN( By Prot Dr ADVANCES IN Virus Reseancu, | 
\fax Hocnuremn, Chief, Med. Clinic, Lud Edited by Max A. LAUFFER AND KENNETH 
wigshafer i the Rhein, and Doz. Dr M. Smirn. Pp. 362; 28 ills. New York 
IRENE 3rd ed. Pp Academic Pre In 1953. Price, $8.00 
283; 53 ill Stuttgart: Georg Thieme Ver lis is the first volume of a proj ted new 
lag. 1953. Price. DM 27.00 series of reviews viruse which afl 
luis 1 in unusual book, the product ot animals, insects plant nd bacteria as we 
il foundation The First German man. Attention is to be focused primaril 
Univer Institute of Occupational ind on the virus rather than the disease I} 
Pertor Medicine in Leipsig, dedicated editors are eminently ilified for this task 
to the tut f human health and human incl the present volume sends the series of 
ethiciency leclining vears. The most im on an auspi tart. The contributions i 
portant f gerontologic thinkin ind clud Phe Propertic f Ba teriophag 
practi to do with preservation of an by H [. Epstein Interacti betwee 
increa f efficiency of the aged even more Virus ind Virus Sti by (¢ W. Be 
tl prolongation of human life: putting nett Transmission (by I M. Black li 
1 lit Into years, not just putting more ect. Viruses by G. H. Bergold Multipl 
vears into lift Physicians who read German cation of Influenza Vir by W Henl 
will find in this the 3rd edition much of Poliomyelitis (by J. L. Melnick Purifi 
pract l | for their geriatric practice tion and Propertic f Animal Viruses | 


R. K D. G. Shar, ind) Vir Nuclei Aci 
by R. Markham ( 7 


EINFUHRUNG IN DIE INNERE Meprzin. By D1 
HANS Lius Wo xr, Prof. of Internal Med 


icine, Univ. of Géttingen. 5th ed Pp 714 FANCONE AND WALLGRENS TEXTBOOK | 
90 ill Stuttgart: Georg Thieme Verlag Peprarnics. Edited | W. R. F. Coun 
1953. Price, DM 35 MLA. F.R.C.P., Lecturer in Pee 
TEX TBOO! f internal medicine are stead Dublin University Pp. 1104 
ly ine n size. Three current American ill New York GI e & stratt 195 
texts average bout 1600 pages. In Europe Price, $19.50 
iber ol standard texts tor student lis textbook wa I inally publi hed 
have | been published in two. volume German by number of prominent eur 
weregating well over 2,000 pages. The pean pediatricians. The present  editi 
wuthor of this textbook set himself the task the English  translat which | been 1 
f providin tudents with a_ briefer exposi vised to include 1 e recent vaterial 
tion and vet not so brief as to fall into the is well written, but « iploys many ter 
erro) f a compendium. He also sought to which are unknow: r poorly understo 
ive t practitioner a text fo rapid pra in this country Secti on therapy o 
tical reference and review. He has succeeded sionally seem inadequate The illustration 
rather better than would have seemed pos both black and white as well color 
sible At least the popularity of the work ire excellent. The book would appear to | 
testific to it eceptability: this is the 5th most valuable to pediatricians ind pediatt 
editio issued less than 12 vears after the residents for its pre entation of the Europe 
first It differs trom most American texts in approach to child care R. H 
that diseases of the nervous system and psy 
choses have not been included. In rather 
sharp contrast to curr exts 1S . ( 
lies . weakness, in that no one man ae York 
; y Hill Book Co., 1953. Price. $4.00 
today can thoroughly master all aspects of 
internal medicine Nevertheless it is aston THE reviewer approaches this book w 
ishing how well most of the book is written a distinctly personal interest in the book a 
In form and arrangement it is even superior its author. When he was Chairman of t 
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Committee on Publicity of the 1935 Sessions 
4 the American College of Physicians in 


i} 


Philack Iphia he met 


a young reporter from 


Philadelphia Bulletin 
first major medical meeting 


Evening covering 
The interest 
then kindled, and the presenta 


of medical advances to the layman be 


the lite work of that reporter. You 
meet him at every important medical 
tin und, if he knows you well, he will 
vibly ask your opinion about some paper 
tuthor. Weeks later there will) appear 
rticle in a lay publication, making avail 


readable English 


medical advance. The pres 


to ill in intelligible 
noportant 
most 


Saturday 


ylunrine mtains 20 such arti les 


which first appeared in The 


en Post but brought up-to date 
erever necessary. All of them are timely 
rcourate, manifesting the journalist's 


1 sense of what is newsworthy, but never 
ientist’s concern tor propriety 


truth In recommending this book to 
reader the reviewer also wishes to 
itulate Mr. Spencer on his interpreta 
of medicine and of doctors to the lay 
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TO CLASSIFICATION AND IDENTI 
ACTINOMYCETES AND THEIR 
By SeumMan A. WAKSMAN, 
Microbiology and Huserr <A 
CHEVALIE! Asst. Prof. of Microbiology, 
tyers University. Pp. 246. Baltimore: The 
Wilkins Co., 1953 $5.00. 


VLIBLOTICS 


of 


Price, 
irs the major author and_ his 


tucdied this 


Ve 
group of soil micro 
interest. 
discovered that one 


without exciting general 
ioweve!l they 
the Strept myces, is a “gold mine” of 
iotics, the literature became flooded with 
species and of antibiotics 


dl by hem Phe 


result was a_ state 


tter Because it restores ordet 
this chaotic field, this volume is indeed 
d 

llowing the format of Bergey’s Manual 


ell known to bacteriologists, almost 150 
ot Streptomyces alone are character- 
including the presence or absence of 
Of equal value is a 
than 100 antibiotics followed 
descriptions in alphabetical order. 
volume is not a laboratory guide to 
ies identification since it omits method- 
rather, it is a dictionary of the 
mycetic antibiotics for the specialized 
ent and investigator. EK. S. 


the properties. 
to more 
briet 
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PHARMACOLOGY AND ‘THERAPEUTICS. By 
GrotuMAN, Pxa.D., M.D., Prof. and 
Chairman, Dept of Ixper. Medicine, South- 

Medical School, niversity of 

Texas. 2nd ed. Pp. 866; 127 ills. Philadel 

phia Lea & kebiger, 1954. Price, $10.00. 


fue author set himself the task of writing 
a book that would satisfy the experimental! 


western 


pharmacologist with broad theoretical inter 
ests, the student 
to teach him how to use drugs rationally and 


who needs a basic course 
successfully, and the practitioner who. wishes 
to keep abreast of developm« nts. He has 
satifying all 


succeeded extremely well in 


three, which probably accounts for the call 
for the second edition within three years 
of the first. The book is a worthy successor 
to the splendid text of Cushny, which it 
re placed RK. kK 


Howanp A 
Institute of Physi 
Rehabilitation, and 
Payton. Pp. 207; ills. 
York: The Blakiston Co., 1953. Price, 


Livinc wire A By 
Rusk, M.D., Director, 
cal Medicine and 
EUGENE J. 
New 
$3.50. 
Tuts is the first book for the physically 
handicapped and their families which brings 
to. their 
will help the disabled in the performance of 
the daily activities of life, work and play. The 
251 photographs and drawings tell their own 


attention gadgets and devices that 


story with just enough help in a simple and 
concise text to get the message across. All 
physicians will here find much practical in 
their 


really should be a COpy in 


formation that they can pass on to 
The re 
the home of every disabled person. R. Kk 


patie nts 


AN INTRODUCTION TO HUMAN BIOCHEMICAL 
GENETICS by H. Harris, M.A., M.D., 
Galton Laboratory, Unive rsity College, Uni- 


versity of London. Pp. 96; 33 ills. New 
York: Cambridge University Press, 1953. 
Price, $2.75. 


In this brief monograph, Dr. Harris sum- 
marized the gained in human 


biochemical genetics since the time of Gar- 


information 


rod. Emphasized is the need of a precise 
understanding of the known biochemical 
mechanisms. Aspects treated in detail are 
human metabolic traits which have 
been most thoroughly investigated. Included 
are discussions of cystinuria, phenylketonuria 
and alkaptonuria. Under the hemoglobin 
variants is a very complete discussion of 
sickle-cell disease. 
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mono raph with a 
il variation 


Lh ends the 


ription ot \ 


he 
In man 
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tion hereditary charac 
ery well written ind i 
documented by explanatory 
raph An extensive bibliog 
led & 
\levTHops OF CLINICAL CHEMISTRY 
Edited by Rerner. Pp 
New York idemic Pre 
$4.50 
tial vol ie ot pl yjected 
ishe | by the rican \ 
( ] Che ict It rpost j 
thoritatively thie var1iou 
1 in clini il chemistry The 
ing each method delin 
by pre se descriptions of the 
eagent ind the s jucnie ol 
range of normal and patho 
1 fas ‘ ot the 
led. An ¢ p I] iluabl 
ion ot omment iin 
be hse ed I 
t he re pective test 
emust ind their tecl 
Z 
NEW BOOKS 
pert ¢ mimutte n B ha 
VHO Technical Report Series No 
rid LHe ilth Organization, 
York Columbia University 
S. Agents Price, $.30 
i n ctions of the Second Con 
Edited by M. IRENE FERRE! 
Columbia University. Pp 242: 86 
York Josiah Macy, Founda 
54. Price, $4.00 
is a report of the Second Con 
( d Injury and is divided into tour 
The Epidemiology of ¢ Id Inj 
Resistance to Cold Path 
f Cold Injuries and 1 Suggested 
Futur Discussions and Research Thi 
yhic report of a round-table di 
investigators acti in the field of 
Since there is no effective treatment 
the pidemiologic approach in , the 
i of nusual interest Here are 
rsonal. 


pe 


AND NOTICES 
i ti ii tu vhi h iff te | 
th incidence und d thits n our 
the Ke in last ct cor 
tal \ l clinical 1 basi 
investigati which ma pl icle bait t lure 
ther scientists into tl f cold inj 
I 
The Jealous Child. By Epwarp 
M.D. Pp. 147 New York: Philosophical 
Library, 1954. Price, $3.75 
Tne title of this | k d it sor injustic 
ince there ure 24 litional hort chapte 
deal with nan ther problem r nected 
th the « tional th f child The 
it | chapter Che hologica 
Dit ti f the Child with Rhet t Heart 
The Tuber Child M tal Out 
look The Step Chi | 1} I tricted 
Vi 1 of the Diabet ( I'rying t hi 
1 happy medium | ! ity a lusive 
th h } ph 
| helpt th the ‘ 
u t 
\dministrative Medi Tran tion f the 
First ¢ nference Vlacy Foun 
lution: March 9, 10, and 11, 1953, Edit 
by Georcre S. STEVES Medical 
Lirector, National A ition for Mental 
Health Py 176: 6 New York Jo hal 
Macy, Jr. Fou 195 | $3.00 
i di a hich | ht t 
fields « sdminist 
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+} ight ne | faci e t 
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NEW EDITIONS 
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GLENN L. Jenkins, Pu.D., JoHN 
rrAN. Pu.D.. and Grorce P. 


Pu.D. 4th ed. Pp. 534; 94 ill New York 


McGraw-Hill Book Co., 1953. Price $6.5! 
luis is the fourth edition of a ™ rk whi 
has been used for 17 I is a textbook f 
tudent ot pharn nd as a reterence W 
for analyst The present lition has, of cour 
ween thoroughly revised and brought up to-dat 
It should continue t enjoy wide popularity 
i textbook It is also recommended to anyo 
vho desires in el ntary general review 
rravimetric and lumetric methods of analy 
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